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i&mxitmm) -mmmmm-^w-^K^ 2-15-16 

l&mxitmm} ymisM&G-msfc 1 - 4 8 - 1 - 1 0 8 
[ft*] 
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Ufitt&ft] 21.000R 

[ttffrfc] TO* 1 

m® 1 

[*#*] Rfc* 1 

[-SLMS^tt***] 0013099 
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#02 0 0 2-3 4 2 6 8 3 

[m^mi] D0CK2tELM0i:tttft^ill!$^ ^v>t?D0 

CK2i:ELMOi:^^(?)tf^it^ii;^tttt^DOCK2t 
E LMO £<a#^K^i£1-&f&® 0**1;.-- >yjj& 0 

im^2] DOCK260SH3 'f > t E LMO tW^^llM t 
^T»DOCK2(7)SH3 > t E LMO fc<B£^jft«>Jgj££fHB 

t^it^#tttl,DOCK2 £ E LMO t<D£&\Z=?&i-Z>yilM<DX? V- 

[1*^3] DOCK 2 tE L MO OCsfe*«tt 

, ^t*dock2 £ELMo<ocifci®mmt<D&&j&i&<Dmmzmm~t2>zt 

[»*3i4] D0CK2OSH3 K^^f>tELMO©C*Mtttt 
•fttiftttSt, ^tD0CK2OSH3 > t E LMO<DC*««« 

t <D£&Btiz<Dmmzmm-t2> z t *mwLt-t& dock2 t e lmo <t <d^ 

[lt^5] DOCK2^L< {±^OSH3 K^^>WX(iELMO 

LX\,*2>Zt*!mkt1-2>mJ&M.l ~4O^i*tt^fBigOD0CK2 tELMO 

[If ^6] DOCK2fL<(if(OSH3 >f > JCStf *tt#X»4D 
OCK2§L< S H 3 W >ti^L»^f KfcWf" «fc 

D*I$^DOCK2fL<li-eoSH3 K*>f ELMO^KW 

&W*^1 ~5<7)v^-rtt^|2ft<ODOCK2 tELMOt^^:f it^tf 
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[»#^7] G T P^I<OStIR a c ^ttUt 5 C t (; i f) , #^ 
iSoSiK^M-r * - t £#«t 1 - 6 *UM2m<9D O C K 2 

[5&#Jg8j DOCK 2 tELMOt O^CTitS^f 'j WO$ 

T^IS«ODOCK2 tELMOt 0#^:T$t SfeRO^ ^ V - - > ^ 

[ft^9] DOCK2 tELMOt <0^\,Z=^Wt h^W^, DOCK 
2 t E LMO t Ojft-frSria^^WR-e** £ t £#Mtih£i#^ 1 ~ 7 m> 
TtL^fB^ODOCK2 t E LMO tO^Cf ^M^^CD*^ y -=.yy-}5 

[If^lO] ELMO^ ELM0 1t'*-5Clt^#ttnit^l 
~ 9 <wr*Lri*fBffcODOC K 2 t E LM0tO^tTif|,tfo^ ^ i; - 

i i ] mim. i-io m>rftjHfi*t<0D0 c k 2 t e lmo t 

[If^ 1 2 ] 1-10 OV^-f tL^fBf^OD O C K 2 t E LMO t 

<7>£&i,z=Fmir2>wn<7>x mmzmm-tz z t £#&t-*-a r a c 

3] ELMOtGDP/GTP^S?tMtft^ttt$ 
ii\ ^T?E LMOtGDP/GT PjSafcH^t O^^jEogfl? - 
t *#&t ?■£ E LMO t G D P/G T P3c&@^t (D^K^-f 2>%M<VX 

4] ELMOONtSg^tGDP/GTP^IHT-ttt!! 
SCt ^fELMO^N^St^ctGDP/GTP^i^t^ 
^iM^^mct^ttt-SELMOtGDP/GTP^B^t 
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im&mi 5] ELMOgl<(WN*SfW/Xl±GDP/GT 

[m>mi 6] GDP/GTPMi^t-S^XliGDP/GTP^ 
mS^^M^LTtr^KT)^-/^ Ktc^j-i-^*iL#UJ: ^I^^GDP/GTP$ 

tGDP/GT P^S^i: V'g'klzT&t&Vvnvx 

fmmmzmm? z a t ^smt-r^m^m 1 3 ~ 1 6 <D^-rMmm<oE l 

MOtGDP/GTP5ctHi 1 i(7)#^:f$ti ) !|^x^'j-~>^m 
[it*^l 8] ELMOtGDP/GTP^ti^i:o^:fft^!jti 

3-1 7<7)V>-rtt^fS«^ELMO<!:GDP/ / GTP^maT-t<7)#^lc 

[It^l 9] ELMOtGDP/GTP^WtO^Cfifl,!!; 
ELMOtGDP/GT P^I&HT- t V^Zmm-f Z> Wt*&& .r £ £ 
#^^i-^,If^l 3-1 7m>r^fEmOELMO<hGDP/GTP3£mH 

[lf^2 0] ELMO^ DOCK2t^U:ELMOT^I > it^ 
#^i:i-^>|f^l 3-1 9 ^-ftL^isao E LMOt GDP/GTP^H 

[1*^2 1] ELMO^, ELMOK^-S^i^tn-i^l 
3 - 2 0 O ^-fKfr%mL<7> ELMOtGDP/GTP ^H-? £ O^K^f 
& t?SC<7) * * 1; - =. y 

[lt^2 2] GDP/GTP^IHW Ract»GDP/GT 
P^mST-e^^>Ch^#mi:t-^»l»^l 3-2 1^^-rtL^lfitScOELMO 
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t G D P/G T t (^)^t;f if-Sif ^ 'J - - >rjj&:o 

[If ^2 3] R a c#IW^GDP/GTP^aW i am 1 
&Cl<t -f^ff:^ 2 2f2f<7)ELMOtGDP/GTP^Si : -t^ 

vmim2 4] mimi 3-2 s^^-t^ib^elmo^gdp/'g 

ftnTW-, SfiMM> GvH, #ffi>^m^<7)^ra^B^ 

[ffr>Jc^2 5] ffif^l 3-2 3OV»-ftL^SB«OELM0fcGDP/G 

mm-t %> mm ^nt & mmm omm^o 

[If ^2 6] DOCK 2 tELMOtGDP/GTP^B^ttttl 
^v>T'D OCK2tELMOt 
ELMOtGDP/G T P£ftBT-£ 0^^j&Ogj££ffHffi-*-£ CI £ 

[lt^2 7] DOCK2WSH3 K^^^tELMOtGDP/GTP 
SafeH^fctfelWfrlti: Sr^j&S-e, ^fDOCK2WSH3 K^-f ><h ELM 
O t <D^^j^<7)m^ £>&v>fi N ELMOtGDP/GTP^B^i^ 

fc&wmmifm-tz ^ t zmmt-tz r a c ft^t^M^somMmg^* 

It*i2 8] G T Pft^SOgttiR a c *tltit4 i 1 1: J: *) , 

Ii^2 9] ELMO^ DOCK2 t^L^ELMOt^rt* 
2 6-28 m>-f tU^ffi^OR a c fStt^fciEji^SXtt^HW^ 

[IS^3 0] ELMO*; ELMO 2 
6-29 OV^rtL^fBm^R a c fiftt-fblEat«fKXttjqilW*KO^ ^ 1; - - >^ 
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WWl] GDP/GTP^SW Rac#»GDP/GT 
P^Hi 1 T^^>Ci:=l:#^:i:i-^if^2 6 ~ 3 0 Wf timm<DR a c r& 

im^M3 2] R a c#Ifi<|^GDP/GTP$fBW i amlt^ 
IW^^ 3 3 ] 81**1 2 6-3 2 <W"f tL^fe®<7) R a c fStt-ffc^jt^fC 
IW^M 3 4 ] m^^. 2 6 — 32 <7)V>-f tL^Ifii^<7) R a c f&144fr(&i^® 

*rwi^- N GvH N ^M-jg^o^BBii^m^-r-i.^ 

Im^M 3 5 ] Iff ^ 2 6 -3 2 <D\,*-ftlfrmm.<7> R a c ^ttfW&t^ff 

x&mmw<vx?v --ym&itmmi-z z <h £#m£-r* r a c zmmt 

m^m 3 6 1 mm 1 1 > 24^34 mmommumz £ *m# «b ^ 
z.tzwwit-f&TUfri?-^ ttftmmm. gvh, mm^mm^m.mm 

[fjf*^3 8] SH3 >*^&D0CK2<DNi£1$imi&ZMttt L 

*ffl&%*t* ^T»D0CK2 tSH3 K^-f Mt<7)££WM<D 

mmzmm-t & c t ^tttt^D 0 c k 2 «ia#'#®ox ? y - - > 

o 
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[m^m3 9] O C K 2 XtFD O C K 2 ^Ift^Hat 4it 

fffiU D0CK2(DMM>f>^^U *«*BK*>f >fc^**«1feK* 

* v^^s^mu doc k 2 otfg >f > tmm 4 t& 
mrtttzmmz-t. DocK2^iiH7^>titK^^^^ft^ 

[0 0 0 1] 

*§&mi*. ^^m^m^tzDocK2mmv^4 ><Dm^, dock 2 

IU f DOCK2(7)SH3 > t V>m&*TW1rZ>mW<DX 9 'J - - <h 

*) frltD O CK2tELMOt (0^\Z=^^ ^^<o ^ 5 V 

ELMOiT i am^CDGDP/GTP^S^-tO^tC^i-^^lfo^^ 

GvH> ^IjtJgifoMMMlC^tl»Ml^^f^t:it 

*5> o 

[0 0 0 2] 
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[0 0 0 3] 

WHfrXRR 1 #fl8o ) > ^tLe>(±^-rtL4>Rh o, Rac^ Cdc4 2^»ofcfi 
^iG^^^^StrioTftOftl^^Tv^ifc^^tLT^* (08 iff, 
BvfclR 2 ~~ 5 ) 0 i^T'*) t *)t>WR a c(i, t^tPflfti^T^ 

r y ^:I^^S:Mt s £ t twufessftoistonft^ *»« l t ^ * (Mi 

ii\ *#^KR3, 6#flS 0 ) 0 «HA (Caenorhabditis elegans) , t h 

s «7 v 3 >7/*.x (Drosophila melanogaster) K:fev>T> C E D 5 > DO 
CK1 8 0, Myoblast city (MB C) fcv*9*it±ffiRltt*^5^#ra£$ 

^-r r a c <?>±^i:«gi-& i fcT?«w&*»«5w»Mi6tcH^-ra <h#;t s>*l 

TV** (Wilt ^tt7~l 2 #H3 0 ) 0 ±fBCED-5^m!yoblast C 
fSffifrbWb-imz-kvX^Zi)* mz.lt. WmWXffll8, 9, 1 2#bs 0 ) , c 

[0 0 0 4] 

DOCK2 (KIAA0 2 0 9 ; DNA Res. 3, 321-329) fi. t h jfijflufflfli-e 

DOCK2ri*2 9 3TWBtt»:^TRa cC^U Ra c ttfemt-fh £ <h 
ri ? *n«b*vcv>* (Milt 1 3#B3 0 ) 0 *{B9§:£&»±, 

^JMR cDNA7-fy7'J-i!)CDM77^;- KH^ff**^ H c h * 
iMIU ^^itfs^-MWl 8 2 8<OT< ^m^<bJ^«9> -eoN*S»tC(±SH 
3 ytfzi-VZthX^ZZtZ^&Ltz WX-li, mZftXMl 4#BB 
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^- *J : 8/ 



o ) o tity -w^mmzm^tz; — r>yo ? hjg^fufc^-c, docki s 

Hch<Da- Ki"^, 1 8 2 875yiOH 1 6 7 h DOCK 2 

K 2 04IW«ili^M-C-ft o fc G 
[0 0 0 5] 

*SHP!#5>W:n _tfB<7> J: 9 ICCDM-7 r $ U — KJRU lo'J >v\*3t#^fi*nc: 
5&a+&fl^Ffc LTD 0 C K 2 £PJ^L> 7 y*T* h ^"7X %ftiWfZ> i "C 

tf 14#Mo ) o D 0 C K 2 'J (±1^ « t ^ * >|J»: i o t 

a c (±^mT-#£v\, D0CK2iiRa cO^ttftHbt 

V >'*m&M%mnLX^2>k^z_t>tL& 0 LfrLfttfby DOCK2^<OJ: 
9 ^iff^R a c fciSlkflrraOjWK&fc U^-C^S. R a c »±^?-X-f y 
ftLTMU GDP/GTP^S^ (GEF) Hi 0 EHfrfbSftfco DO 
CK2tiRac <D<D^ ^itlGEFi: Ltiit^hlifiC 

<v\> -g-tt^ DOCK2fi'ft!j(7)^i 1 ^^LrGEF* i ; ^;u- h-T^-ttcJ; 
«9 R a c fciSteffcLTH* £»J£*l&o 
[0 0 0 6] 

ftiS, >R&K£v>t\ C DM7 7 ^ 'J -^O-it^l) C E D - 5 t 
> «M^«»tS^?T^« C E D - 1 2ri*|Sl5e$*i, ^r<Dm%m***7 
t LTE LMO 1 , 2, 3j5*«^3*Lfc («x.«\ 1 5#BB G ) 0 % 

fZy GDP/GTP^Bi 1 (GEF) t O^Oi^ 
&*l-C*5!K C*t^GEFO»t»T?<> > R a c#JW54GEFfc Lr«^-^>^T 
fcLT, m%Mltt^ap«:^1-^T i ami, 2 ^fifMl 
6^ 1 7#fiB 0 ) ^ T«^##v^^-;v^$IJ^i-^Va v 1 ^# 
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IfcfclK 1 8#Mo ) <7)^V av2, Vav3^ Trio ^#fp^ 
1 9#HSo ) *\ STEF (tfUxJiT, m*1tt&2 0#ffi. ) *\ P-R e x 1 

l^K^OitoTfiD, G T P £ R a c L0^ 0 
[0 0 0 7] 

[^#^5:^ i ] 

Cell 84, 359-369, 1996 

Proc. Natl. Acad. Sci. USA 92, 5027-5031, 1995 

Science 279, 509-514 1998 

J. Cell Biol. 141, 1147-1157, 1998 

Science 287, 1037-1040, 2000 

Cell 103, 227-238, 2000 

Mol. Cell Biol. 16, 1770-1776, 1996 

J. Cell Biol. 138, 589-603, 1997 
[#4ttfcfc*9] 
Nature 392, 501-504, 1998 

mmttwti o] 

Genes Dev. 12, 3331-3336, 1998 
[mZKJCfftl 1] 

Genes Dev. 12, 3337-3342, 1998 
iffl&VttM 1 2 ] 

Nature Cell Biol. 2, 131-136, 2000 
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imm-xm. 1 3 ] 

Biochem. Biophys. Acta 1452, 179-187, 1999 

iimwxmi 4] 

Nature, 412, 826-831, 2001 

mmttxm 1 5 ] 

Cell, 107, 27-41, 2001 

immxmi e] 

Cell, 77, 537-549, 1994 

imm-xm 1 7 ] 

Nature, 375, 338-340, 1995 
[^Ml 8] 

Nature, 385, 169-172, 1997 
[imfflcmi 9] 

J. Cell Science, 113, 729-739, 2000 

mm^xm2 o] 

J. Biol. Chem., 277, 2860-2868, 2002 

mmwxm 2 i ] 

Cell, 108, 809-821, 2002 
[0 0 0 8] 

mmmvt Lx^t-tz mm] 
h%ti2> 0 ^r<Dfzi6 y z*ib(D&B^mmztem*>&^i*=?m-fz>±r\ doc 

£DOCK2$|f&K^ >Offl5&*\ DOCK2MDOCK2<7)SH3 
>t<D&£*=Ffeir2,mg;<DX?V-->>y^ t iWtDOCK2 tELMOt 
<D£&l,Z=F&-t2>mm<VX* V --"smfe*?, ELMOiTi amf^GEF 

flffltiTv^ isfeaafetu GvH, 
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[0 0 0 9] 

DOCK2(«S<7)SH3 K^>£#tfl 82 8 T $ S ffl%£fr t, % & i) 

w<3(Mwitt»33m+**?-c*o, r a c *ffittfl:u d 

K&fcflFSSU DOCK2(7)SH3 K>* ^ >*^tfN3fc3&tf> 5 0 4 7 5 
^^L7tDOCK2^#:-eiiR a c SttftSB*** L < i&T L . 7 
£!:j£T-§fcv>C: t £Hv>tB U C^f^^^fl»^t LtELMO 1 &|Wj 
^L£ 0 SH3K^^>(7)17^^#(a^ DOCK2 i:ELMO 

1 b<om&tf&£K®&21n&Ztfrb, DOCK2(±SH3 >ZfrLX 
ELMO 1 i:^Uv>4ifcSrlv»ffiLfco S«bK> ELMOl^ Rac# 
I^GDP/GTP^B? (GEF) at«nT i aml^n 
Ch^m^tBL^o -f&t>*,, DOCK2i±ELMO l^UTi aml^'J 
M-^d^tc X *) R a c ^rStt^LTv^it^^v^ttSL^o Lt^oT 
s DOCK 2 OS H 3 K^-f ELMO 1, T i ami t^dfr^ffiffiKitm 

[0 0 10] 

-f&fr^f&BJi^ DOCK2 tELMOt tS^^Sf t $ 
0CK2£ELM0£O ^M©SI ^fft^i^#Ii:nDOCK2 
t E L MO t O^CTif ^ Hf <7)^ ^ - - > (IM&Sl) ^\ DO 
CK20SH3 K^-T ^ELMO^M^Sft^j&S-^ ^tDOCK2 
OSH3 K^^ ><hELM0i:O^ffMofIJS*M1-^Ct^#mi:f ^D 
OCK2tELMOh^CTintf^)x^'j-^>^ (If 2 ) 

*\ dock 2 tEhuo^c^mm^twm's.t^mm^, ^doc 

K 2 t E LMOOC^flisfci O^ff^ofl^^fpjffif & - t *mWLt-f& D 
OCK2 tE hU0(r)CM^W^t(D^\z^-r^m^<7)7,^ v 
(W^3) ^ DOCK2^SH3K>^>i:ELMOOC*iiSttttl 
S?<!:£»fe£-^ ^tD0CK2OSH3 ^ > t E LMO©C*SiJ|t 
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<Dg&&8.v>mm*mmi-2> - 1 -r* dock2 £ e lmo t 

T^&ftJ?^** 1 ;--^^ G»;Jfc®4) ^\ DOCK2^l<lifOS 
H3 yRtf/XltE LMO^K ttf OC*»«Wt^ Vac* 

*t7&»SB1fctf>DOCK2 t E LMO t W^tT^t S^R©^ ^ 'J 
(W*S5) DOCK2^L<I±^OSH3 K^^f>W»XliDO 
CK2f L<lifOSH3 >f V ^M^L^ft&O^yf- K «t 0 

^•ll$tLfcDOCK2^ : L< (±fWSH3 K.*>f >£, ELMOSK 

SS*^ 1 - 5 O v>f *L*»Sf w D O C K 2 fcELMOt<7)#^:TW^f(7) 
**'J-->^& (fflftfcg6) ^\ GTPiMwSttlR a c iftHJtii 
t K X *K £^J&Ogj££im*-S - Sr«F»ti-*Wf^3l 1 ~ 6 OV>r*Ltf> 
IBt^D O CK2tELMOt ©^^T^t SfefO^ ^ 'J - - > ^fe (If 
3t^7) ^\ DOCK2 fcELMOtO^WittR^, V 
^^^B^X(i»U^@tr^>^, i *#m<h1"-g»lt^]S 1 ~ 7 OV»i**L7^ 
fB^DOCK2tELMOt^|:T#n!|S^^V-->'m (If 
#£8) *\ DOCK 2 E LMO tO^Tgft-SftR^ DOCK2tE 
LMO t Oft^ittaWtJbK 1 ~ 7 ^v^-ftL^ 

ffi«WDOCK2 i E LMO t O^^^t « ft SO^ ^ 'J - - > ^SfS (If 
^59) *\ ELMO**, ELMO 1 t^l.^ t f t t^IM 1 - 9 
TtljHBffcOD O CK2 tE LMO £ O^^lC^F^i-^, jf<DX * V - - >^ 
& 10) ^ fjf5jt^ 1 ~ 1 0 <A v>-f*L^fEifc<7) DOCK2 tELMOt 

s^ftis^ gvh, ^^^iift^oft&iwa^jfe^-r*^**^ 

(w*^ 1 1) ^ 1-10 OVvf*Ltf»|Bfc*>DO CK2tELM 

[0 0 11] 
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<fcv>T-E LMOtGDP/GT P^tfeH^t <3&^j£ogJg£SHillii-* £ t * 
ttit^ELMOtGDP/GT P^cWt O^tcf if^ftf <7)X ^ 'J 
(ff^i3) ^ e LMO<0N5fc3»&i*fc GDP/GTP^l 
T-fc#tffel&»£*&ftl>$-g\ ^-CE LMOON*»g«t GD P/GT P$ft 
HT-£<o££ifcj£<7>fijg£M-t£ £ ELMOtGDP/GTP 

KhM^-LTV^dt^^.h-r^it^i 3I(il 4fet(7)ELMOiGDP 

GDP/GTP^HT-^i-^^XtiGDP/GTP^mHT-^M^tfc 
tO^-/f M:^tl>^#:Hi ^IB£*L£GDP/GTP£mHT-K:, ELM 

Z£%>&fflLtir&m-%mi 3-1 5 <0^f ^i^|2f <D ELMOtGDP/GTP 
&&m^t<D£&K^&^&mn<VZ?i)--->ir^m (»*^16) GT 
P^MOfSttMR a c *%i&1-2> ZtKUL £&W,j&<7)mm ^f^-fffi-f ^> - t 

3-1 eov^-f^fEm^ELMOiiGDP/GTP^m 

m^t<D&&KTwirz>mn<n*?')--yyiim ammi7) elmo 
tGDP/GT p^mHT- 1 (D^K^-r^mK v >smmMmmmz<D 
%M^n^mmmn^&&zt*mwLt^&mimi 3-1 KD^-rti^tm 

OELMOiGDP/GTP^HT-t^tcfit^ifox^'J-^y^ 
(1*^18) -*\ ELMOiiGDP/GTP^B^t^CfitS 
»W* C , ELMOtGDP/GTP 3c&@T- 1 <D^^ |fl#1-^tf®T^ 
^#m<b1-^If^l 3-1 7^rft^fEm^ELMO<hGDP/GTP£#| 

m?-t<Dg&i l zr®ir&wM<DA?i)-->yjj& m*mi9) elmo 

DOCK 2 £^L£ELMOT-&&£h£#m£ih&fi;fc:gl 3 - 1 9 <D 
v^-f^fBf^oE LMOtGDP/GT P^cJUBT-^ O^Cf if-Stf 
^i;--^^ (lf^2 0) *\ ELMO^ ELMOlt^^it^t 
ti-^>If^l 3-2 0<7)^~ftifrmM.<VELMOt GDP/GTP^jli^h 
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«^^it*»R©^ ^ 'J (9ti2 1) ^ GDP/GTP 

3t^l 3-2 KD^f^fgfOELMOtGDP/GTP^H^tO^t: 
Tlt5ifW^J-->^S (ft^«2 2) ^\ Rac!|»GDP/ 
GTP^S^T i 2Lm\T~h&Zt*mWLt'$-Z>mim2 2fetOELM0 

tGDP/GTP ^st- t vg-^z^&i- & m%<r>7s ?v-~> trxfe (m$ 

3S2 3) ^\ Sf^l 3-2 3 0v>1*tL^{B«OE LMOt GDP/GTP^ 

aefegafefc. gvh. ^ffiM-jg^o^p^^m^-t-^^ 

^O^S^S (»3&g2 4) ^\ Bf^Sl 3-2 3O^fii^8B«WELM0t 

g d p / g t p &ftHiP t o^tc^-r h mw<D t v - - y y-jjfe m -t 

[0 0 12] 

$S>fc#5HB«U DOCK 2 tELMOtGDP/GTP^HT-ttttfl 
^fD0CK2 tELMOt^^W, &&vMi, E 
LMO^GDP/GTP Sa&BT- £ O^Mt^S ft * fflt * - i: 1" 
SRac i&tefWEm^RXtt^fffl&K ? V - - > (fS*^ 2 6) ^ 

D0CK2<0SH3 >f VfcELMOtGDP/GTP^S^iftftRi: 

^tD0CK2OSH3 K^^VtELMOi: 
„ £>&W±, ELMOtGDP/GTP $tS? i: O^MoSt ^IFffi t ^ 
CI t tt^Rac fSmWJ£»KX(i^$IJtJK<7)^ * V - - > ?jf& (Iff 

*S2 7) *\ G T P^S^iStiR a c ^^ttStS C 1 1: i ^ 

%ximM®m<z>x*v-->rjj& (»^2 8) *\ elmo^, dock 

2 £^LfcELMOT"£££££#m£1-£ft;fc^2 6-2 8 OV>f tifrmM. 
<T> R a c f£t3tffclfc^J?X(i»WS£0* * 'J ^ffi 2 9) ^ 

ELMO^ ELM0inSdt^#ti:nTO2 6-2 9 (D^-fnfrU 
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. GDP/GTP^i^ R a c # Hft 4 G D P/G T PSHH^S C 
t*!&WLt1-Z> m^M2 6-3 Oco^-ftt/Hfi^OR a c ©teftfl&t^WXteftJ 
Wmn<r)7,>7 (Mftt£3 1) ^\ Racfl^GDP/GTP 

£&SWT i amlT-&&£<h&#ifc£-r&fjf^3 lffifcCOR a c f^^-fbiS 
»®X(iPP»K<7)^^';-r:>^^ (fjf*]g3 2) «\ H$^2 6-3 2 

& (fff^S3 3 ) ^\ fflf3frg2 6-32 OV^-T^^ie«<7)R a c T&mMSst^S? 

z>tv)\<*~-^ ie^^m, gvh, mmfrm&m<DfcmmmmmKtt-fz>te 
mm<Dmm-jj& (m^ms 4) *\ w^2 6-3 2 <7>^-?m-frum.v>R * 

(w*«3 5) wnmi 1. 2 4Xi*3 4 tern 

0#*3rttHJ: G»fc*L*£i: ri^/M*-, IfiMM, GvH 

> mmimm^mm^mBjzM't^mm (warns e) ^ tmmi 2. 

m (m^mSD ^\ SH3 K^^f>mDOCK2<7)NfSi^IfiHL 

> DOCK2«SH3K^^>tlSH3 ^^f>^^>^f htttf t 

*v»T-D0CK2 tSH3 KM W^f i:^>gfM^) 

fi^&Mi-^ ^ t zmwct-tz d o c k 2 mmm%>)M<ox 

3 8) ^ ^^RD O C K 2 RVD 0 C K 2 X%:$zmfc*5£$i-?Z>MU 

=f-mxm^M^m^K ztibommftuzisitz r a c ©ttft^ijgMj^ • m 
u d o c k 2 (omm > tmm ^ ^^^tim 

3 DOCK2 coilf g K ^ >f > £ ftfig 4 > <?5^# 

w&<nms&imtz> z t zm®kt-t2> d o c k 2 «hi&«%k<o^ * y > 
(ft^3 9) icgg-r^o 
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[0 0 13] 

$»DO CK2 tE LMO t <^^tfit*MW^ * >; >**?jj£ 
fcLTii, DOCK2iELMO«tiI^IH!?^ ^tDOCK2fc 
ELMOfcO#^j£<0«££ff|Hii-&;fri£ J ^ DOCK2WSH3 K^>i: 
ELMOtStftf t^^^ ^tDOCK2(?)SH3 K*>f >fc ELM 
Ot<D£t&&J&<DmBti:mS't DOCK 2 tELMOOC^tt 
tttfc^Sii&JgftfeS^ *v^DOCK2 tELMO^C^itt^M 
^lIMfJ^, D0CK2OSH3 K7'f>tELMOOC*St« 
fcfcMfc&Kfc ^tD0CK2OSH3 K>>f >tELMOOC* 

<, ±ffi, DOCK2f L<(if(7)SH3 r/WXliELMOf l< li 

LMOiLTfi, ELMOl, ELMO 2, E LMO 3 ZMfa&^mf h -T fc** 
-e£&#\ & E LMO 1 ^^^S^M^i - ^ :H ? ti^ 0 
[0 0 14] 

±IBD0CK2OSH3 K^-Otttli, ELMOt^L^il^tt 
^DOCK2«#T\ DOCK20SH3 K> ^ X^SISXii— £P£#tr^ 
•7°^ K^^i-^i<!:^T-i. JLflqftKte. D O C K 2 O 1 &frt> 5 0 2 fiOT 
^/t»f)^I.DOCK2N^ DOCK2<7> 1{£^£> 1 3 1 l&OT ^ y 
ll^*^«b^^>DOCK2 AC^n^i:^tll> 0 ±fSELMOOC 
3«IKit<*: LT(i, D0CK2OSH3 Kp< ^ > t ^ L ^ Z>mtfc*^-$- Z> E L 
MO^)^I#T\ E LMOOC5k^itO^Xii— ^^^tf^-/^ K*M^1" 
^iH s 'T'i, =PM$&«H~{i> ELMOlOl 4 7{iLfrb 7 2 7{£<9T^yg$§» 
^f)*I.ELMOl-de l 1^, ELM01O3 4 5 7 2 7&?>T^y 

W^^»^^ELMO 1 -d e 1 8 £ d <b ri s T*£ & G J^T\ DOCK2 
£±|BD0CK2OSH3 K^>££-;b-£T TDOCK2^J % ELM0 1& 
^ELMO^±faELMOOC«|IJt*^^-t±-T TELMO^J t^d^t 
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[0 0 15J 

±IBD O C K 2 mmfc*?E LMOflftii, D O C K 2 itfcT-^E LMOitfS 
^SrHt&KJ: X i?iinci:^tl-& 0 DOCK2itfc?-t 

LT(i. Hch ("7H7^DOCK2) Mitt (GenBank7Hr/3>t 
>^AY0 2 7 4 3 8 ; Nature, Vol412, 23 August, 826-831, 2001) , H h 
DOCK2itf5^ (XM_0 4 7 9 6 1 ; DNA Res. 3, 321-329) ZMfcMl"^ 
lf&ZtJ) s X*%2>j)K DOCK 2 jtfsT-^fe^ii-^^X^^t: V^t,zUbti2>i> 
<7)Xl$%^ 0 ttz, E LMO 1 ^t f OE LMOlfeTh LT(i, 7>>^ELMO 
l*fcT (AF398883 ; Cell, Vol.107 (1), 27-41, 2001) , tfELM 
O 1 ]&<tt (AF 3 9 8 8 8 5; Cell, Vol.107 (1), 27-41, 2001) <D\^ E L 
M02mitt (t fAF3 9 8 8 8 6> v^XAF 3 9 8 8 8 4) , E LMO 3 

( K h NM 0 2 4 7 1 2) ^^fom^mfh £ £ § & #\ DOCK 

2 5tf£T-^E LMO;*f5^l£3tfi^*;S.£f£ ]^&c|Jfc t>^^» & <7>Trfi&^ 0 
v-)XDOCK 2<7>7^ JWLmm-^^xitw&m^i thDOCK 

ov>T(±@B^J##3 tc N thE LMO 1 (7)7 ^ J ^@e^J^ov^Tf±@e^!l#-^-4 K 
[0 0 16] 

_tf£DOCK 2^>E LMOf v — # St^UVXte^:/^ K^ 7 

TM;i&<, mz.i£, 7WJ7^77^-^ jft#:<7>F cHit. HRP, GF 
P%t**M?fo&)KmfZ>ZttfT£^ t^7'f K^^i:Lt^ HA, FLA 
G, My c^(DJ^\£ Y~--f?>f*?^ GST, -? )V Y - 7,%*^? y ^ \£**f- 

OCK2^ELMO imtH A* tftolM'S? >'*9'gt*?M J k**.'7*f- YtefrW. 
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[0 0 17] 

DOCK 2 t E LMO 1 & E LMO t ©lf^t:f Sft*ftf * 'J 
^^ttfcfc^T, D0CK2ftELM0^M^It^I!4$^^i 
LTfi, D0CK2ftELM0f^^M^^if| ) >i^| /5 

&mj&x~$>titf!$Kmm.zti2> box-it* < , -t^y; -ittt^i^?ft 

T> DOCK2*fcELMO*t DOCK 2«3»HJ»fc 

, ELMOf^ELMOftn- K1"£itfc?-#^ h 
*-*&&®Mt&l l zmXirZ>-%&;*^ ELMOfH«{:, D0CK2f^ 
DOCK2f!rn-Kmfs W>f ^i / ^ h * fLfcftS'** * - 
Srt*JC*Ai-*^rfe^>, DOCK2f • ELMOf^HailtC, DOCK2 

E.LMOf^ELMOfS-n- TP U 4 Y ZtitzSk^t 9 

[0 0 18] 

9^0141^, LlfflM, CHO«, COStt, HeLafc C12 7 
»^ BALB/c3T3il (yk Knff p^^^-^f ^>'>^ t -^ 
*^*&»Lfc26*#**tr) , BHK2 1«, HEK2 9 3», Bowe 

mmm-z lv> 0 sfc, miiF , iii:DocK2f^ELMofmnt 

teAKr";^;--- r*it**l?§*Chariot (Active Mot if tt«) #<7)«#1£ 
[0 0 19] 

4^ ±iB$&S^**-fcLTtt, ii«»^-^|t<, ^ 
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*fflig:/7;*$ Kg)*, gf^:/^;^ Kft^ S V 4 
'KftS^t^^^^^^ W>^"7f l/hn-)/f;^fi^^^-, 

^fflmm^^t ?~-lzitz-TV#V~-A$:Rl\,*2 > Zt i>X%2> 0 fit, 7^ 
^>»J^«.ffl^m^^^-<7)«^<7)^X(i> Davis (BASIC METHODS IN MOLE 
CULAR BIOLOGY, 1986) ^^Sambrook^ (MOLECULAR CLONING: A LABORATORY MAN 
UAL, 2nd Ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N 

-y., 1989) %t<<Dgr<<DmmM%mmm^~^T)i<i<ztm2ti&^&. 

X7x7V3>, h yy^^^7 va >(transvectionk vOnr/yi^ya 
^^^->14SIK^h^>^7i^ va xl/nn*>-y 3 y, If 
2*A> X^P-7n-fV>^ (scrape loading), W%mX (ballistic introd 
uctionh m^^ZX 9 C<h^T#^>o 
[0 0 2 0] 

^IPJODOCK 2 £ E LMO 1 % £<DE LMO t <V<k"k\Z^&-$- Z^^CD 7, 
? i; - - yy^mz-id^X, DOCK 2 ^ E LMOfi: <Dg&fm<Dmm%m 

• ^M£ft£ELMO#KDOCK 2miztt1r&iri 
feZftM DOCK2ftE LMOft «0#^M^lS^M^Wt:i 
^ • M-t"£:fr&£W&-£7^#, D0CK2f^ELM0f^7>i • 

DOCK2^ELMO^^ti-^,#Sj5t#: > * ^#Jilftffi#:£ffi v> 

M*m^Xfr<?mmi-2>Z.t%<tfili! l X%2>m-m<r>two hybrid system^, ft® 

7"^ X-^ >^tR$ v WHt'J7;^^ Kiin-r & <r t tfv § £ 3m79 X 
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o *<D%, *fl§W§§5i^£fflv>£:far western^ 77-f — f- 4 ? u-? h y 
[0 0 2 1] 

*^WD0CK2 £ELMO£<7>£-<£izT&ir&%!JM<DX? 
K&^T. DOCK2f tELMOf t^MMK^ffit-S^-oo 
2rfefc It, GTPft^jSttiR a c &&m-f *IHffi;£i£*^f & £ t&X* 
iSoffitlRac^Pi, PAK1 R a c^K>r/(0GSTi^ 

[0 0 2 2] 

$P^DOCK2 <b E LMO iO^tcfit^f f ^ y 

»DO C K 2 <h E LMO t <Dg&KT *t&»SO^ * V > sffimzid 
v^r, n > b n-^tffffit«S C t^-Cl So n>bn-;vatli, DO 
C K 2 ^ t E L M 0^ t <7)£&&mz%m & ZLlZ-t Z t <D & * y=t y \ 

n-;K S.Z>VXtiDOCK 2^<hE LMOf tO^Mlcf^^SUf^y' 

[0 0 2 3] 

±1 B D O C K 2 t E L M O t <D&4tK=?&ir £ MM t L X (±, U > / <Sfc£?£fN 
Wfg<7)i55iMZ{i?PMt?K, #KDOCK2 fcELMOfcOJBf^*ffi#-fS 

MMm<D^) >/*m&mmmifcm<r>ww®n*mf& zt&x%z> 0 v 
mmmmt lt{±. d o c k 2 ^to^h^-ts u 

^S^f&T&*ur#K$lM$*L£ ^"eiiiv^ R a c ZffimtLXR a c - 
MirZmffe*?, SLC, SDF-l, BLC^m*^f >MWl£2>*) 
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hi*, e l c 4 >mmzM^zmmmmTmm<vi£ffiik*^<D®&®m* 
, sdf-i^*^ >3W«tcst-r 4 cd4+cd8 + mmmm&m<DmMmmm 

[0 0 2 4] 

*l&Wl±$fc, ELMOtGDP/GTP^ii^ (GEF) tO^Cfi 

--yyjjmizm-f&o elmo^ge Ft^cw^iif^ * y -~ 

>V^mtLXi^ ELMO b GEF b&fflbKt ^tELMO 
t G E F t W^^rtOSaSrBHBi-r *^rfe^», ELMOONtSMi: GEF 
bmkmWb ^TE LMO<&N3ft»«#fc GEFt <9#^jj£o 

«M»frXtt»tlM0X * y -^^fcfc LTii, DOCK2 tELMOi 
GEFttWtM^t *«V*li. D0CK2OSH3 ¥*4>bEL 
MObGEF bWmWb*&mm£, *v»T?DOCK2tELMOfcO^ 
JftO«flS, **v»ii, ELMOfcGEFfcO*^jftoWr*INii-*^rft-C* 
frtf#«M£*L&fco-cfi&<, JifBE LMOt Lt, DOCK2fc^L^ 
ELMOi&ffiv^ii: ^lS e 
[0 0 2 5] 

±fSELMOt L-Tfi, ELMOl, ELMO 2, E LMO 3 *#WW9^»j r 

GEFtLTii, T i ami. Tiam2, Vavl, Va v 2, Vav3, T 
r i o, STEF, P-Rex liifORacti^GDP/GTP^IS^ 
>W4L<, *f*>Ti ami ±ffiT i ami 

afe^fcLTti, v^Ti amlAfsT- (NM_0 0 9 3 8 4 ; Cell, Vol.77 
(4), 537-549, 1994) , tMiaml (NM_0 0 3 2 5 3; Oncogen 

eVol. 10(7), 1371-1376, 1995) JWCW^^I^^ T i am 

amlOT5y|fcE9a*E3?g»*5»=, tMi a m 1 <DT $ J HUB3I*E8I* 
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-^-6 iz^to 

[0 0 2 6] 

±IBELMOi:GEF tO^tc^i-^i^Mo^^i;-- R a 

c fflkimmmKXimmmnvx* u -->^ft^*5»t*. elmo^ge 

FiO^«(0l|$:IFit4m DOCK 2 tELMOtO#^fMoS 
E^rflHffil-*^^ ffiO^y?- K-hi&^LT^&E LM0XlifON*»i*^ 
GEFtffli^^^^ tulBD O C K 2 t ELMOt<7)^:W^ 

#JC<t>* * <; - - > ^ffitc is tt & * c t **-c§ 4 o 

[0 0 2 7] 

J^±O$»D0CK2 tELMO 1 ^t'ELMO^(0#^:f 
<7)7> * 'j ~-ym&*?^ E LMO hGEFt <0^\z=^^Jb%^<07.^ 'J - 
- > R a c fStt<WJ£»ff XW^J^KO^ * 'J - - > #C 

fc, D0CK2t*Wi:U7W^ S5ft«&fe«U GvH> ^«Ut}gj»^ 
^)MMM1 #1" & ^Rf • <o 7, * y - - > ^^pTfg £ & £ 0 fit x. *i\ 

*i£#lDOCK2 SH3K^^>^ DOCK2 SH3K^>^^ ( 
&ttrVC&%)*'£tr) ^ DOCK 2itfei L <7)T>f-t>Xli > ELMOl&^E 
LMOOC«ft©DOCK2 SH3 ^ >tt^# 
Sifts ELM0 1*ifELMO^)CtM^DOCK2 SH3 hV'f^ 
(Sffi^tt-g-tS^F (e^Hb^t-a-tr) , ELM01^t'ELMO^)N« 
i^Ti aml*^GEF^^fi[«r^#|6<i^®lffti-«&^L^ ELMOl*^ 
ELMOON^MtWTi a m 1 ^ t-G E F^H5fe(:^f|>^ OBrfHP 
ft-^H&fc-g-tr) . ELMO 1 ^^ELM0O7>f O'J V?Sjti8tjtffll 

d^>6>f>, 7vk- ne&^iu gvh, &mKfflkm<oftm*mmj&K 
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•f^)vn. ^u y^n, ^mmm^MMxmnwK&^-fzzttfxz, &&v> 

[0 0 2 8] 

ttz, $»DOCK2 hELMO 1 t<Dg&K=F&-f2>VdM<VX?')~- 
ymW;*?, ELMOUTi a m 1 t co^lC^f &%f?<7>* ^ 'J > 7 

r a c jStt<k«ai»«xtt«iiw»Ko^ * y #k y 

3*atjfeiw«iaffioisai»*o^^ y -->rjj&zmm-tz>t, r a c 

KM-t^m • teaser** y-->^w^fcfc&o 

[0 0 2 9] 

£<bK, ^^ODOCK2^ia$tJ®^^^ , ;-->'^-St LT(±, S 
H3 K^-Y >*^trDOCK2<7)N;fc»3Ii**«fl«jfc U DOCK2C9SH3K 
^^f>i:ISH3K^ >'**MbfflmK£i#m*'£* ^t'D O 

CK2tsH3K^^ y'*9%t<n&%&fc<Dmm*mm'tz>-}3&*?. 

O C K 2 RflfD O C K 2 ^5fe**fr*imi-*»^*7JWIII&**fflv> 
„ i^tf>0«B^*^^lt^R a cffr&lb<7>*IJg&iIlJ5E • ^SU DOCK2<Di 
fig << >*ra£U R«tt£ K<* A > t&<£rf2>Mn 1 >^^f^ML 
, D O C K 2 K> y( > t$m K* W >£i^?-«l»SC t £®=j5i£-£, 

D O C K 2 OtSU * > ha«g ^ ^^^^c^^^^^Jg^Mi- 

DOCK2«K^ << >©^^^MD 0 C K 2 I^D O C K 2 
[0 0 3 0] 
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mmmi (d oc k 2 oN^oftt e lmo u ^ 

«AKiJV»T«j£CED-5i:#^U «#te£iiHJ^&^i LTCED 

*iSU 5) o -€-^T% DOCK2tELM01t l> ^g^^Mt l» 

PcDNA/His max'***- (InvitrogenttlQ ^v^C^SCHA^^ ( 
YPYDVPDYA :E8I#?7) *m\ Lfcfc^ftD 0 C K 2 *ft»Wtt*0 
DOCK2^5»IM(E«r=i-K"f -SAfe^a^ h (P cDNA 

DOCK2-HA. PcDNA DOCK2 N-HA, PcDNA DOC 
K2AC-HA, PcDNA DOCK2 AN — HA) iW& U PcDNA V5-H is 

(Invitrogertft) KELMOl c DN A Lfzitiitt (PcDN 

A ELM01-V5) t#t:2 9 3 T« Cfcffl*^filU**»±J: 
tCjffE^SA Ltz 0 D0CK2n>^F7^> f±*l&IJJ!# £> 3&^g| Lizmm=f ( 
^#^114) £*K ELMOl3>xf7^Kiv^^«cDNAi>)P 
CRtttfv»TtttKJ: DfEKLfco «fflLfcDOCK2^*#*a- Kf 

1) PcDNA DOCK2 N- H A ; D O C K 2 <D 1 fafrt, 5 0 2 fiOT 5 

y * 3 - k-t & 

2) PcDNA D0CK2AC-HA;D0CK2Olfi^t>13 11fiO7 
3 * * a - K1" * itfST- 

3) PcDNA DOCK2AN-HA;DOCK205 0 5t^l 8 2 8t 

[0 0 3 1] 

*t^#A?&4 8B*IWC*BI&*iaJRU Lysis buffer (Cell signaling^) 
T?»*Lfc&, total cell lysate&tf&H Ajfa* (RochettM) fc£Sftg£ifc» 
#£^KjfiV535L#: (InvistorgentfcJJl) W^x^r/yn^ f^; T 
JS?*fLfc 0 total cell lysate-ete^-f *L&#iV 5 ^TE LMO 1 ICffi^-f-^ 
«I10 0KDO^K*«ttffiS*Lfc (BB1B ;±«) 0 L*L*#fc, ftftftft 
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#lcisv^TI±, ^ftDOCK2 N DOCK2 AC> DOCK2 N£n-K1" 
^aUS^Sr^ALTt^ELMO 1 K*BJ§1-&^> K^a6^tt^^\ DOCK 
2<0N*S»5 0 4fJ-eO7^HiI^<D0CK2AN^|liW^ 
ttfctfTCSfc^ofc (@ 1 B ; ttTS) o :<OCH^, DOCK2ii^N 
*»©5 0 2f<7)T5 ^^I^fELMO 1 

[0 0 3 2] 

elmou co^-g-^D o c k 2 t*<D «t ? fci»&;fttrr**|ftiti- 

PBJl^*-£ffi^T^£fiD0CK2&t>T>0CK2ON3fc3$5 0 4 
75yM^^U;II# (DOCK 2 AN) *3-Kn*^3^f 
7* h£#fgU -*Lk£DOCK2itfe?-<7>§§3i££:< T|»BE ff 1 6- 
3 (National Jewish CenterOPhi 1 ippa Marrack1#± X l)53*-50 KSfcALfc^g 
»^*A*M&i**#:£ Lfc„ N3-5(±D0CK2 *Mt4»4lTil6flc 

17-11 (iPtffpttl 4)W84-3l±^ft,^tiL^ 
^-tL^tL^SD OCK2^>^v^DOCK2AN £^1-&it{^>§A*fflJlfrl* 
•C* * o *S&93# <b * f ^» L^DOCK2^'J^Dt- ;Mft#:& v ? a. X 
* >7'n -y fSlficiJV^t, 17-11^84-3 iz&lfZ D O C K 2 Rl^D O 
CK2 AN<Z>H3Btt«ttrafBET*ofc (0 2 A, ##?H#M 0 ) o ^-T- 
17-11^84-3 ZKt><DMm.W^&tfZ>R a cr&ttfb£P AK 

1 R a cl^^K^ ><7)G STi^^ ^^S^i^fc^i/f^ ^ftKTJttR 
«f*f L7t 0 x^SDOCK2 *%m-t& 17-11 tc^oV^TtiGTP^-a-MO©. 
1£MR a c^#^^m-C§=^^ ELMO 1 ^^H5fi^^< DOCK 2 A 
N § 8 4 - 3 t'fi R a c SttM^If CUT L tv^c (0 2 B, ## 
¥K 1 #BB e ) o 17-llfc84-3«rPI (propidium iodide) T'^&rfe L 
fctC^ Iftt^SBEa 1 6-3£:#l&*K ^-TtUCfc^T £ 

-i-%fr%m&<Dm^k$ t &z^x^& t^iffi^^btitz (i2c ;_ti£. 
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<b*i, 84-3T'{iDOCK2«M^<BE a 1 6 - 3 t mU^< ^tB $ *t 
ttfrvt: (0 2 C ; TS, #t¥Kl#i, ) o <h^<b, DOCK2tE 

LMO 1 t<7)^iiRa c<7)full activation^ „ **i\,zW*)mfeft1fe<oWfc 

^:II4N*«^^L^D0CK2 ANtrJiR a c i&t£ffclSB*«W*K:fi 
[0 0 3 3] 

»1*lJ3 (DOCK2<7)SH3 K^^>^LtOELM0 1 t<7)#^) 

D O C K 2 ti N*3» iif>'l*K-9>sljr RffiSflUH £ & - t 

^tLTV^SH (Src-homology) 3 K;* ^ K$*L"CV** 0 DOCK2W 

N*yfO 5 0 21^)7^ y B8$2£ri $ E LMO 1 0#£-Klfi^T-&£ CI t *%,\,* 
&Ltz<DT\ ZthtfS H 3 >£^Lfcfc<^££0;d^;Hco#;|&it£ 
*Px.feo SH3 K^-f >^»4*iiLT«#$tLfeT5yBI»afe*qf«L-rv»4 0 
PcDNA/His max ? - £ffiv>T C5jt3»^H A 9 Lfcffi* <£>D 

OCK2 SH3tIMn- KntftTa^ h£«igU PcDN 

A ELM01-V5t*t:2 9 3 THJS&fcafe^SA"** £ T»® 1 B t m» 
KMHrLfco DOCK2 SH3^#H$£r7- F-t2>Mft?-imT<Dti$y)X-$> 

1) PcDNA L2 7E-HA ; D0CK2O2 7fion^»i^^^ > 

at ^em l t&t&fc £ ^ - k-t * 

2) PcDNA G3 2E-HA ; D0CK2O3 2fi<7)^i; v>^^;ix^^ > 

3) PcDNA P6 0E-HA;DOCK2©6 0^-/n'JVtWr/ 

4) PcDNA F 6 3 E-HA ; D0CK2O6 3^7i^75->i^ 

[0 0 3 4] 

DOCK2 SH3 K^-f 1 O&frh 8 9f££-C<7>T^ / @£IB?!j £ HI 

3A1: *to total cell lysateK&^Ttev^tt&fctV 5#vf£-eE LMO 1 ic 
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HA^#:£ffl^££^z£|«£*f^i Lfc»£\ E LMO 1 tcffiig Kfi 
PcDNA DOCK2-HAMPcDNA L2 7E-HA**ALW 
-CfcM£tiiT-£fc^ojfc (03 B o -3\ v>f^it^i«ALfe*^ 

■C4D0CK2MD0CK2 S H 3 5E*#Oimttra5gjR-e*o fc (EI 3 B 
; Tg) o m±0^(±, S H 3 4 ><F)\ 75yil^t*DOCK2 tEL 
MO l t (n^tfZt^zmmZKZ zt*7Firi><DT~$)t) , Zfiboztfrb^ 
DO CK 2 iifOSH 3 ^>^UELMO 1 t:^Ltv^ £ fc^fe 

[0 0 3 5] 

^&S#!I4 (ELM0 1OC*»i«tD0CK2t^) 

^' ; DOCK2 t^f^ELMO 1 ©flttfc -f >*mfc1r2> tztb, PcDNA 
V5His^**-£ffiv>T\ i^^ELMO 1 - Ki"^> jffS^n > 

*h?*h£fiHSU PcDNA D0CK2-HAi*t:2 9 3 T»:^e 

1) PcDNA ELMOl-d e 1 1-V5 ; ELMO 1 CD 1 4 l&frhl 2 

2) PcDNA ELMO 1 - d e 1 8-V 5 ; ELMO 1 <D3 4 5fi^P> 7 2 
7^iW7^ Ki-^it^T 

3) PcDNA ELM01-dellO-V5;ELM0101fiH6 13 

[0 0 3 6] 

total cell lysate KiS^Ttivvf ft&^v 5t£#:-eE LMO 1 & L < i±Z<0 

HA^iCi^^^t^^^^Tii, ^V5»:a£.f^/0 Ktt^SE 
LMO 1, ELMO 1 - d e 1 lRlTELMO 1 - d e 1 8 - h*-f2>mtt 
*MXLfzWf1ttel£m#>bn2>i><7)<D^ E LMO 1 ©6 1 4&/^ib 7 2 7f££ -C 
^7^«^<PcDNA ELMOl-de 1 1 0tM$t^li 
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^fflt-li^of; (HJ4B ; 4>|£ % T&) 0 ZVZtfrb^ ELM01©6 1 4 
fc^<c>7 2 7&tT<DT<ynmm*^tfC3fc1%<DmmsDOCK2 S H 3 K 
^^>t<7)#^lcS^T^^Cl^^$tL7t 0 ^tLfbO-t^t,, ELMOlfi 
-e O C 3fc3§<7>fIitT- D 0 C K 2 L T v>4 d <h tffrfr o £ 0 

[0 0 3 7] 

^mM5 (ELM01©N*S«i:TiamU^) 

t i ami mmmmm^mm^m.^.-t^^t Lxm^ntz^^x-^y) 

> Ractl^GDP/GTPxW (GEF) tLtlit^iH^^ 
tLTv^ (Cell 77, 537-549, 1994, Nature375, 338-340, 1995) 0 DOCK 2 
tELMOltO^RacOfull activationH£^-e&& CI t frh^ DO 
CK2liELM01=S:^lTT i a m 1 £ 'J ^ )V~ Y LTV>& £ vSffi&j>)^ 

Ti#ilisL7tT i amlitf^Sr^c, PCP-^ * - (PromegattM) ^JB^T. C 
«HCHA*^£-#AL£T i amHn- K1"^3 h ^ h (PCI T i a 
ml -HA) &#^L, ^SELM0*^.^(ii^WELM0 1^I#:$: 
3- V-f&MUJ- (P c DNA ELM01-V5, PcDNA ELM01- 
delPH-V5, PcDNA ELMO 1 -d e 1 8-V 5, PcDNA E 
LMOl-de 1 1) i:W:2 9 3 TW:IfS^ALilfU: 0 PcDNA 
E LMO 1-de lPH-V5liELM01 <D Ifofrh 5 6 5{tLtXt 6 9 5 

ELM0lX&mmfrZm5Alzm&MK7f;1r o total cell lysateK&v^Tt* 
^-Ttii>m,V 5m*X*E LMO l L < K*qft 
tti£ti£ (HI5B ;_h|£) 0 fcLHA^#^<t^,^ l ^P»t;io^T^P cDNA 
ELM01-V5MPCDNA ELMO 1-de 1 P H - V 5 Ltz 
ifiV 5tiimzfcfo-f2>;s> Kri^W £ fifz (H 5 B ; Tgk.) o Z<D 

-tfi, T i amUELMO 1 t tf^-f* t v> 9 - t Ltv^ 0 L^L 
^^<b, ELM0 1©N» 1 4 6fi^T^>^^{i3 4 4filT^75yf^ 
^^^$^7t:^^T^iioj;9^^(i|ga6f>tL-r (HI 5 B ; cp© % Tl£) 
, i^t^^H^, E LMO 1 lif©N*ST"T i a in 1 i:^ It ^1, i t 
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[0 0 3 8] 

m_L«tO, 1) DOCK2liSH3K^>HUELM01(7)C»i 
2) ELMOllifON^i^^LTTi amUi 
£-f&dfc, 3) ELMO 1 t^fl^DOCK2fIfttliR a c ©tt-ffc 
fg^L<'fg:Ti-^>Ct^^^t^o7to iOit^t,, D0CK2liELM 
0 1 ^LT, R a ctf>GEF£ LT$litH-£T i amU'J^^-ftiifc 
id i f) R a c SrfSte-ffcLT^&C ti>*mztiti (06) 0 
[0 0 3 9] 

feZti&fztb, i^f.M^i^M^^^ti^f^lf D O C K 2 Zs?1- 

frftmtemT<vmmt%2> 0 ^m<D^Ei±, dock 2, elmoi, h am 

[0 0 4 0] 

*»Wi:J:*Ut D0CK2O^WffiSfftB£#9§u D0CK2*«Wfc 
[0 0 4 1] 

SEQUENCE LISTING 
<110> Japan Science and Technology Corporation 

<120> The functional domain and its associated molecule of D0CK2 which i 

tBSE# 2003-3105057 
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s essential for lymphocyte migration 

<130> A031P90 

<140> 
<141> 

<160> 7 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 1828 
<212> PRT 
<213> Mus musculus 

<400> 1 

Met Ala Pro Trp Arg Lys Thr Asp Lys Glu Arg His Gly Val Ala He 
1 5 10 15 

Tyr Asn Phe Gin Gly Ser Glu Ala Gin His Leu Thr Leu Gin He Gly 
20 25 30 

Asp Val Val Arg He Gin Glu Thr Cys Gly Asp Trp Tyr Arg Gly Tyr 
35 40 45 

Leu He Lys His Lys Leu Ser Gin Gly He Phe Pro Thr Ser Phe He 
50 55 60 
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His Leu Lys Glu Val Thr Val Glu Lys Arg Arg Asn He Glu Asn He 
65 70 75 80 

He Pro Ala Glu He Pro Leu Ala Gin Glu Val Thr Thr Thr Leu Trp 
85 90 95 

Glu Trp Gly Ser He Trp Lys Gin Leu Tyr Val Ala Ser Lys Lys Glu 
100 105 110 

Arg Phe Leu Gin Val Gin Ser Met Met Tyr Asp Leu Met Glu Trp Arg 
115 120 125 

Ser Gin Leu Leu Ser Gly Thr Leu Pro Lys Asp Glu Leu Lys Glu Leu 
130 135 140 

Lys Gin Lys Val Thr Ser Lys He Asp Tyr Gly Asn Lys He Leu Glu 
145 150 155 160 

Leu Asp Leu He Val Arg Asp Glu Asp Gly Asn He Leu Asp Pro Asp 
165 170 175 

Lys Thr Ser Val He Ser Leu Phe His Ala His Glu Glu Ala Thr Tyr 
180 185 190 

Lys He Thr Glu Arg He Lys Glu Glu Met Ser Lys Asp Gin Pro Asp 
195 200 205 

Tyr Gly Val Tyr Ser Arg He Ser Ser Ser Pro Thr His Ser Leu Tyr 
210 215 220 
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Val Phe Val Arg Asn Phe Val Cys Arg He Gly Glu Asp Ala Glu Leu 
225 230 235 240 

Phe Met Ser Leu Tyr Asp Pro His Lys Gin Thr Val He Ser Glu Asn 
245 250 255 

Tyr Leu Val Arg Trp Gly Ser Lys Gly Phe Pro Lys Glu He Glu Met 
260 265 270 

Leu Asn Asn Leu Lys Val Val Phe Thr Asp Leu Gly Asn Lys Asp Leu 
275 280 285 

Asn Arg Asp Lys He Phe Leu He Cys Gin He Val Arg He Gly Lys 
290 295 300 

Met Asp Leu Lys Asp He Asn Ala Lys Lys Cys Thr Gin Gly Leu Arg 
305 310 315 320 

Arg Pro Phe Gly Val Ala Val Met Asp He Thr Asp He He Lys Gly 
325 330 335 

Lys Ala Glu Ser Asp Glu Glu Lys Gin His Phe He Pro Phe His Pro 
340 345 350 

Val Ser Ala Glu Asn Asp Phe Leu His Ser Leu Leu Gly Lys Val He 
355 360 365 

Ala Ser Lys Gly Asp Ser Gly Gly Gin Gly Leu Trp Val Thr Met Lys 
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370 375 380 

Met Leu Val Gly Asp He He Gin He Arg Lys Asp Tyr Pro His Leu 
385 390 395 400 

Val Asp Arg Thr Thr Val Val Ala Arg Lys Leu Gly Phe Pro Glu He 
405 410 415 

He Met Pro Gly Asp Val Arg Asn Asp He Tyr He Thr Leu Leu Gin 
420 425 430 

Gly Asp Phe Asp Lys Tyr Thr Lys Thr Thr Gin Arg Asn Val Glu Val 
435 440 445 

He Met Cys Val Cys Thr Glu Asp Gly Lys Val Leu Pro Asn Ala He 
450 455 460 

Cys Val Gly Ala Gly Asp Lys Ala Met Asn Glu Tyr His Ser Val Val 
465 470 475 480 

Tyr Tyr Gin Val Lys Gin Pro Arg Trp Met Glu Thr Val Lys Val Ala 
485 490 495 

Val Pro He Glu Asp Met Gin Arg He His Leu Arg Phe Met Phe Arg 
500 505 510 

His Arg Ser Ser Leu Glu Ser Lys Asp Lys Gly Glu Lys Asn Phe Ala 
515 520 525 
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Met Ser Tyr Val Lys Leu Met Lys Glu Asp Gly Thr Thr Leu His Asp 
530 535 540 

Gly Tyr His Glu Leu Val Val Leu Lys Gly Asp Ser Lys Lys Met Glu 
545 550 555 560 

Asp Ala Ser Ala Tyr Leu Thr Leu Pro Ser Tyr Arg His Pro Val Glu 
565 570 575 

Asn Lys Gly Ala Thr Leu Ser Arg Ser Ser Ser Ser Val Gly Gly Leu 
580 585 590 

Ser Val Ser Ser Arg Asp Val Phe Ser He Ser Thr Leu Val Cys Ser 
595 600 605 

Thr Lys Leu Thr Gin Asn Val Gly Leu Leu Gly Leu Leu Lys Trp Arg 
610 615 620 

Met Lys Pro Gin Leu Leu Gin Glu Asn Leu Glu Lys Leu Lys He Val 
625 630 635 640 

Asp Gly Glu Glu Val Val Lys Phe Leu Gin Asp Thr Leu Asp Ala Leu 
645 650 655 

Phe Asn He Met Met Glu His Ser Gin Ser Asn Glu Tyr Asp He Leu 
660 665 670 

Val Phe Asp Ala Leu lie Tyr He He Gly Leu He Ala Asp Arg Lys 
675 680 685 
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Phe Gin His Phe Asn Thr Val Leu Glu Ala Tyr He Gin Gin His Phe 
690 695 700 

Ser Ala Thr Leu Ala Tyr Lys Lys Leu Met Thr Val Leu Lys Thr Tyr 
705 710 715 720 

Leu Asp Thr Ser Ser Arg Gly Glu Gin Cys Glu Pro He Leu Arg Thr 
725 730 735 

Leu Lys Ala Leu Glu Tyr Val Phe Lys Phe He Val Arg Ser Arg Thr 
740 745 750 

Leu Phe Ser Gin Leu Tyr Glu Gly Lys Glu Gin Met Glu Phe Glu Glu 
755 760 765 

Ser Met Arg Arg Leu Phe Glu Ser He Asn Asn Leu Met Lys Ser Gin 
770 775 780 

Tyr Lys Thr Thr He Leu Leu Gin Val Ala Ala Leu Lys Tyr He Pro 
785 790 795 800 

Ser Val Leu His Asp Val Glu Thr Val Phe Asp Ala Lys Leu Leu Ser 
805 810 815 

Gin Leu Leu Tyr Glu Phe Tyr Thr Cys He Pro Pro Val Lys Leu Gin 
820 825 830 

Lys Gin Lys Val Gin Ser Met Asn Glu He Val Gin Ser Asn Leu Phe 
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835 840 845 

Lys Lys Gin Glu Cys Arg Asp He Leu Leu Pro Val He Thr Lys Glu 
850 855 860 

Leu Lys Glu Leu Leu Glu Gin Arg Asp Asp Gly Gin His Gin Ala Glu 
865 870 875 880 

Lys Lys His Cys Val Glu Leu Leu Asn Ser He Leu Glu Val Leu Ser 
885 890 895 

Cys Gin Asp Ala Ala Phe Thr Tyr Asp His He Gin Glu He Met Val 
900 905 910 

Gin Leu Leu Arg Thr Val Asn Arg Thr Val He Thr Met Gly Arg Asp 
915 920 925 

His Ala Leu He Ser His Phe Glu Ala Cys Met Thr Ala He Leu Asp 
930 935 940 

Gin Met Gly Asp Gin His Tyr Ser Phe Tyr He Glu Thr Phe Gin Thr 
945 950 955 960 

Ser Ser Asp Leu Val Asp Phe Leu Met Glu Thr Phe He Met Phe Lys 
965 970 975 

Asp Leu He Gly Lys Asn Val Tyr Pro Gly Asp Trp Met Ala Met Ser 
980 985 990 
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Met Val Gin Asn Arg Val Phe Leu Arg Ala He Asn Lys Phe Ala Glu 
995 1000 1005 

Thr Met Asn Gin Lys Phe Leu Glu His Thr Ser Phe Glu Phe Gin Leu 
1010 1015 1020 

Trp Asn Asn Tyr Phe His Leu Ala Val Ala Phe He Thr Gin Asp Ser 
1025 1030 1035 1040 

Leu Gin Leu Glu Gin Phe Thr His Ala Lys Tyr Asn Lys He Leu Asn 
1045 1050 1055 

Lys Tyr Gly Asp Met Arg Arg Leu He Gly Phe Ser He Arg Asp Met 
1060 1065 1070 

Trp Tyr Lys Leu Gly Gin Asn Lys He Cys Phe He Pro Gly Met Val 
1075 1080 1085 

Gly Pro He Leu Glu Met Thr Leu He Pro Glu Ala Glu Leu Arg Lys 
1090 1095 1100 

Ala Thr He Pro He Phe Phe Asp Met Met Leu Cys Glu Tyr Gin Arg 
H05 1110 1115 1120 

Thr Gly Ala Phe Lys Lys Phe Glu Asn Glu He He Leu Lys Leu Asp 
1125 1130 1135 

His Glu Val Glu Gly Gly Arg Gly Asp Glu Gin Tyr Met Gin Leu Leu 
1140 1145 1150 
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Glu Ser He Leu Met Glu Cys Thr Ala Glu His Pro Thr He Ala Lys 
1155 1160 1165 

Ser Val Glu Asn Phe Val Ser Leu Val Lys Gly Leu Leu Glu Lys Leu 
1170 1175 1180 

Leu Asp Tyr Arg Gly Val Met Thr Asp Glu Ser Lys Asp Asn Arg Met 
1185 1190 1195 1200 

Ser Cys Thr Val Asn Leu Leu Asn Phe Tyr Lys Asp Asn Asn Arg Glu 
1205 1210 1215 

Glu Met Tyr He Arg Tyr Leu Tyr Lys Leu Arg Asp Leu His Leu Asp 
1220 1225 1230 

Cys Glu Asn Tyr Thr Glu Ala Ala Tyr Thr Leu Leu Leu His Thr Trp 
1235 1240 1245 

Leu Leu Lys Trp Ser Asp Glu Gin Cys Ala Ser Gin Val Met Gin Thr 
1250 1255 1260 

Gly Gin Gin His Pro Gin Thr His Arg Gin Leu Lys Glu Thr Leu Tyr 
1265 1270 1275 1280 

Glu Thr He He Gly Tyr Phe Asp Lys Gly Lys Met Trp Glu Glu Ala 
1285 1290 1295 

He Ser Leu Cys Lys Glu Leu Ala Glu Gin Tyr Glu Met Glu He Phe 
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1300 1305 1310 

Asp Tyr Glu Leu Leu Ser Gin Asn Leu Thr Gin Gin Ala Lys Phe Tyr 
1315 1320 1325 

Glu Asn He Met Lys He Leu Arg Thr Lys Pro Asp Tyr Phe Ala Val 
1330 1335 1340 

Gly Tyr Tyr Gly Gin Gly Phe Pro Ser Phe Leu Arg Asn Lys Val Phe 
1345 1350 1355 1360 

He Tyr Arg Gly Lys Glu Tyr Glu Arg Arg Glu Asp Phe Gin Met Gin 
1365 1370 1375 

Leu Leu Ser Gin Phe Pro Asn Ala Glu Lys Met Asn Thr Thr Ser Ala 
1380 1385 1390 

Pro Gly Asp Asp Val Arg Asn Ala Pro Gly Gin Tyr He Gin Cys Phe 
1395 1400 1405 

Thr Val Gin Pro Val Leu Asp Glu His Pro Arg Phe Lys Asn Lys Pro 
1410 1415 1420 

Val Pro Asp Gin He He Asn Phe Tyr Lys Ser Asn Tyr Val Gin Lys 
1425 1430 1435 1440 

Phe His Tyr Ser Arg Pro Val Arg Arg Gly Lys Val Asp Pro Glu Asn 
1445 1450 1455 
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Glu Phe Ala Ser Met Trp He Glu Arg Thr Ser Phe Leu Thr Ala Tyr 
1460 1465 1470 

Lys Leu Pro Gly He Leu Arg Trp Phe Glu Val Val His Met Ser Gin 
1475 1480 1485 

Thr Thr He Ser Pro Leu Glu Asn Ala He Glu Thr Met Ser Thr Val 
1490 1495 1500 

Asn Glu Lys He Leu Met Met He Asn Gin Tyr Gin Ser Asp Glu Ser 
1505 1510 1515 1520 

Leu Pro He Asn Pro Leu Ser Met Leu Leu Asn Gly He Val Asp Pro 
1525 1530 1535 

Ala Val Met Gly Gly Phe Ala Lys Tyr Glu Lys Ala Phe Phe Thr Glu 
1540 1545 1550 

Glu Tyr Ser Arg Glu His Pro Glu Asp Gin Asp Lys Leu Ser His Leu 
1555 1560 1565 

Lys Asp Leu He Ala Trp Gin He Pro Phe Leu Gly Ala Gly He Lys 
1570 1575 1580 

He His Glu Lys Arg Val Ser Asp Asn Leu Arg Pro Phe His Asp Arg 
1585 1590 1595 1600 

Met Glu Glu Cys Phe Lys Asn Leu Lys Met Lys Val Glu Lys Glu Tyr 
1605 1610 1615 
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Gly Val Arg Glu Met Pro Asp Phe Glu Asp Arg Arg Val Gly Arg Pro 
1620 1625 1630 

Arg Ser Met Leu Arg Ser Tyr Arg Gin Met Ser Val He Ser Leu Ala 
1635 1640 1645 

Ser Met His Ser Asp Cys Ser Thr Pro Ser Lys Val Pro Ala Glu Ser 
1650 1655 1660 

Phe Asp Leu Glu Ser Ala Pro Pro Lys Thr Pro Lys Val Glu Glu Glu 
1665 1670 1675 1680 

Pro He Ser Pro Gly Ser Thr Leu Pro Glu Val Lys Leu Arg Arg Ser 
1685 1690 1695 

Lys Lys Arg Thr Lys Arg Ser Ser Val Val Phe Ala Asp Glu Lys Ala 
1700 1705 1710 

Ala Thr Glu Ser Asp Leu Lys Arg Leu Ser Arg Lys Gin Glu Phe Met 
1715 1720 1725 

Ser Asp Thr Asn Leu Ser Glu His Ala Ala He Pro Ala Arg Val Ser 
1730 1735 1740 

He Leu Ser Gin Met Ser Phe Ala Ser Gin Ser Met Pro Thr He Pro 
1745 1750 1755 1760 

Ala Leu Thr Leu Ser Val Ala Gly Val Pro Gly Leu Asp Glu Ala Asn 
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1765 1770 1775 

Thr Ser Pro Arg Leu Ser Gin Thr Phe Phe Gin Val Ser Asp Gly Asp 
1780 1785 1790 

Lys Lys Thr Leu Lys Lys Lys Lys Val Asn Gin Phe Phe Lys Thr Met 
1795 1800 1805 

Leu Ala Ser Lys Ser Ser Glu Glu Ser Lys Gin He Pro Asp Phe Leu 
1810 1815 1820 

Ser Thr Asn Met 
1825 



<210> 2 
<211> 1830 
<212> PRT 
<213> Homo sapiens 

<400> 2 

Met Ala Pro Trp Arg Lys Ala Asp Lys Glu Arg His Gly Val Ala He 
1 5 10 15 

Tyr Asn Phe Gin Gly Ser Gly Ala Pro Gin Leu Ser Leu Gin He Gly 
20 25 30 

Asp Val Val Arg He Gin Glu Thr Cys Gly Asp Trp Tyr Arg Gly Tyr 
35 40 45 
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Leu He Lys His Lys Met Leu Gin Gly He Phe Pro Lys Ser Phe He 
50 55 60 

His He Lys Glu Val Thr Val Glu Lys Arg Arg Asn Thr Glu Asn He 
65 70 75 80 

He Pro Ala Glu He Pro Leu Ala Gin Glu Val Thr Thr Thr Leu Trp 
85 90 95 

Glu Trp Gly Ser He Trp Lys Gin Leu Tyr Val Ala Ser Lys Lys Glu 
100 105 110 

Arg Phe Leu Gin Val Gin Ser Met Met Tyr Asp Leu Met Glu Trp Arg 
H5 120 125 

Ser Gin Leu Leu Ser Gly Thr Leu Pro Lys Asp Glu Leu Lys Glu Leu 
130 135 140 

Lys Gin Lys Val Thr Ser Lys He Asp Tyr Gly Asn Lys He Leu Glu 
145 150 155 160 

Leu Asp Leu He Val Arg Asp Glu Asp Gly Asn He Leu Asp Pro Asp 
165 170 175 

Asn Thr Ser Val He Ser Leu Phe His Ala His Glu Glu Ala Thr Asp 
180 185 190 

Lys He Thr Glu Arg He Lys Glu Glu Met Ser Lys Asp Gin Pro Asp 
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195 200 205 

Tyr Ala Met Tyr Ser Arg He Ser Ser Ser Pro Thr His Ser Leu Tyr 
210 215 220 

Val Phe Val Arg Asn Phe Val Cys Arg He Gly Glu Asp Ala Glu Leu 
22 5 230 235 240 

Phe Met Ser Leu Tyr Asp Pro Asn Lys Gin Thr Val He Ser Glu Asn 
245 250 255 

Tyr Leu Val Arg Tip Gly Ser Arg Gly Phe Pro Lys Glu He Glu Met 
260 265 270 

Leu Asn Asn Leu Lys Val Val Phe Thr Asp Leu Gly Asn Lys Asp Leu 
275 280 285 

Asn Arg Asp Lys He Tyr Leu He Cys Gin He Val Arg Val Gly Lys 
290 295 300 

Met Asp Leu Lys Asp Thr Gly Ala Lys Lys Cys Thr Gin Gly Leu Arg 
305 310 315 320 

Arg Pro Phe Gly Val Ala Val Met Asp He Thr Asp He He Lys Gly 
325 330 335 

Lys Ala Glu Ser Asp Glu Glu Lys Gin His Phe He Pro Phe His Pro 
340 345 35 0 
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Val Thr Ala Glu Asn Asp Phe Leu His Ser Leu Leu Gly Lys Val He 
355 360 365 

Ala Ser Lys Gly Asp Ser Gly Gly Gin Gly Leu Trp Val Thr Met Lys 
370 375 380 

Met Leu Val Gly Asp He He Gin He Arg Lys Asp Tyr Pro His Leu 
385 390 395 400 

Val Asp Arg Thr Thr Val Val Ala Arg Lys Leu Gly Phe Pro Glu He 
405 410 415 

He Met Pro Gly Asp Val Arg Asn Asp He Tyr He Thr Leu Leu Gin 
420 425 430 

Gly Asp Phe Asp Lys Tyr Asn Lys Thr Thr Gin Arg Asn Val Glu Val 
435 440 445 

He Met Cys Val Cys Ala Glu Asp Gly Lys Thr Leu Pro Asn Ala He 
450 455 460 

Cys Val Gly Ala Gly Asp Lys Pro Met Asn Glu Tyr Arg Ser Val Val 
465 470 475 480 

Tyr Tyr Gin Val Lys Gin Pro Arg Trp Met Glu Thr Val Lys Val Ala 
485 490 495 

Val Pro He Glu Asp Met Gin Arg He His Leu Arg Phe Met Phe Arg 
500 505 510 
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His Arg Ser Ser Leu Glu Ser Lys Asp Lys Gly Glu Lys Asn Phe Ala 
515 520 525 

Met Ser Tyr Val Lys Leu Met Lys Glu Asp Gly Thr Thr Leu His Asp 
530 535 540 

Gly Phe His Asp Leu Val Val Leu Lys Gly Asp Ser Lys Lys Met Glu 
545 550 555 560 

Asp Ala Ser Ala Tyr Leu Thr Leu Pro Ser Tyr Arg His His Val Glu 
565 570 575 

Asn Lys Gly Ala Thr Leu Ser Arg Ser Ser Ser Ser Val Gly Gly Leu 
580 585 590 

Ser Val Ser Ser Arg Asp Val Phe Ser He Ser Thr Leu Val Cys Ser 
595 600 605 

Thr Lys Leu Thr Gin Asn Val Gly Leu Leu Gly Leu Leu Lys Trp Arg 
610 615 620 

Met Lys Pro Gin Leu Leu Gin Glu Asn Leu Glu Lys Leu Lys He Val 
625 630 635 640 

Asp Gly Glu Glu Val Val Lys Phe Leu Gin Asp Thr Leu Asp Ala Leu 
645 650 655 

Phe Asn He Met Met Glu His Ser Gin Ser Asp Glu Tyr Asp He Leu 
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660 665 670 

Val Phe Asp Ala Leu He Tyr He He Gly Leu He Ala Asp Arg Lys 
675 680 685 

Phe Gin His Phe Asn Thr Val Leu Glu Ala Tyr He Gin Gin His Phe 
690 695 700 

Ser Ala Thr Leu Ala Tyr Lys Lys Leu Met Thr Val Leu Lys Thr Tyr 
705 710 715 720 

Leu Asp Thr Ser Ser Arg Gly Glu Gin Cys Glu Pro He Leu Arg Thr 
725 730 735 

Leu Lys Ala Leu Glu Tyr Val Phe Lys Phe He Val Arg Ser Arg Thr 
740 745 750 

Leu Phe Ser Gin Leu Tyr Glu Gly Lys Glu Gin Met Glu Phe Glu Glu 
755 760 765 

Ser Met Arg Arg Leu Phe Glu Ser He Asn Asn Leu Met Lys Ser Gin 
770 775 780 

Tyr Lys Thr Thr He Leu Leu Gin Val Ala Ala Leu Lys Tyr He Pro 
785 790 795 800 

Ser Val Leu His Asp Val Glu Met Val Phe Asp Ala Lys Leu Leu Ser 
805 810 815 
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Gin Leu Leu Tyr Glu Phe Tyr Thr Cys He Pro Pro Val Lys Leu Gin 
820 825 830 

Lys Gin Lys Val Gin Ser Met Asn Glu He Val Gin Ser Asn Leu Phe 
835 840 845 

Lys Lys Gin Glu Cys Arg Asp He Leu Leu Pro Val He Hit Lys Glu 
850 855 860 

Leu Lys Glu Leu Leu Glu Gin Lys Asp Asp Met Gin His Gin Val Leu 
865 870 875 880 

Glu Arg Lys Tyr Cys Val Glu Leu Leu Asn Ser He Leu Glu Val Leu 
885 890 895 

Ser Tyr Gin Asp Ala Ala Phe Thr Tyr His His He Gin Glu lie Met 
900 905 910 

Val Gin Leu Leu Arg Thr Val Asn Arg Thr Val He Thr Met Gly Arg 
915 920 925 

Asp His He Leu He Ser His Phe Val Ala Cys Met Thr Ala He Leu 
930 935 940 

Asn Gin Met Gly Asp Gin His Tyr Ser Phe Tyr He Glu Thr Phe Gin 
945 950 955 960 

Thr Ser Ser Glu Leu Val Asp Phe Leu Met Glu Thr Phe He Met Phe 
965 970 975 
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Lys Asp Leu lie Gly Lys Asn Val Tyr Pro Gly Asp Trp Met Ala Met 
980 985 990 

Ser Met Val Gin Asn Arg Val Phe Leu Arg Ala He Asn Lys Phe Ala 
995 1000 1005 

Glu Thr Met Asn Gin Lys Phe Leu Glu His Thr Asn Phe Glu Phe Gin 
1010 1015 1020 

Leu Trp Asn Asn Tyr Phe His Leu Ala Val Ala Phe He Thr Gin Asp 
1025 1030 1035 1040 

Ser Leu Gin Leu Glu Gin Phe Ser His Ala Lys Tyr Asn Lys He Leu 
1045 1050 1055 

Asn Lys Tyr Gly Asp Met Arg Arg Leu He Gly Phe Ser He Arg Asp 
1060 1065 1070 

Met Trp Tyr Lys Leu Gly Gin Asn Lys He Cys Phe He Pro Gly Met 
1075 1080 1085 

Val Gly Pro He Leu Glu Met Thr Leu He Pro Glu Ala Glu Leu Arg 
1090 1095 1100 

Lys Ala Thr He Pro He Phe Phe Asp Met Met Leu Cys Glu Tyr Gin 
H05 1110 1115 1120 

Arg Ser Gly Asp Phe Lys Lys Phe Glu Asn Glu He He Leu Lys Leu 
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1125 1130 1135 

Asp His Glu Val Glu Gly Gly Arg Gly Asp Glu Gin Tyr Met Gin Leu 
1140 1145 1150 

Leu Glu Ser He Leu Met Glu Cys Ala Ala Glu His Pro Thr He Ala 
1155 1160 1165 

Lys Ser Val Glu Asn Phe Val Asn Leu Val Lys Gly Leu Leu Glu Lys 
1170 1175 1180 

Leu Leu Asp Tyr Arg Gly Val Met Thr Asp Glu Ser Lys Asp Asn Arg 
1185 1190 1195 1200 

Met Ser Cys Thr Val Asn Leu Leu Asn Phe Tyr Lys Asp Asn Asn Arg 
1205 1210 1215 

Glu Glu Met Tyr He Arg Tyr Leu Tyr Lys Leu Arg Asp Leu His Leu 
1220 1225 1230 

Asp Cys Asp Asn Tyr Thr Glu Ala Ala Tyr Thr Leu Leu Leu His Thr 
1235 1240 1245 

Trp Leu Leu Lys Trp Ser Asp Glu Gin Cys Ala Ser Gin Val Met Gin 
1250 1255 1260 

Thr Gly Gin Gin His Pro Gin Thr His Arg Gin Leu Lys Glu Thr Leu 
1265 1270 1275 1280 
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Tyr Glu Thr He He Gly Tyr Phe Asp Lys Gly Lys Met Trp Glu Glu 
1285 1290 1295 

Ala He Ser Leu Cys Lys Glu Leu Ala Glu Gin Tyr Glu Met Glu He 
1300 1305 1310 

Phe Asp Tyr Glu Leu Leu Ser Gin Asn Leu He Gin Gin Ala Lys Phe 
1315 1320 1325 

Tyr Glu Ser He Met Lys He Leu Arg Pro Lys Pro Asp Tyr Phe Ala 
1330 1335 1340 



Val Gly Tyr Tyr Gly Gin Gly Phe Pro Ser Phe Leu Arg Asn Lys Val 
1345 1350 1355 1360 

Phe He Tyr Arg Gly Lys Glu Tyr Glu Arg Arg Glu Asp Phe Gin Met 
1365 1370 1375 

Gin Leu Met Thr Gin Phe Pro Asn Ala Glu Lys Met Asn Thr Thr Ser 
1380 1385 1390 

Ala Pro Gly Asp Asp Val Lys Asn Ala Pro Gly Gin Tyr He Gin Cys 
1395 1400 1405 

Phe Thr Val Gin Pro Val Leu Asp Glu His Pro Arg Phe Lys Asn Lys 
1410 1415 1420 

Pro Val Pro Asp Gin He He Asn Phe Tyr Lys Ser Asn Tyr Val Gin 
1425 1430 1435 1440 
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Arg Phe His Tyr Ser Arg Pro Val Arg Arg Gly Thr Val Asp Pro Glu 
1445 1450 1455 

Asn Glu Phe Ala Ser Met Trp He Glu Arg Thr Ser Phe Val Thr Ala 
1460 1465 1470 

Tyr Lys Leu Pro Gly He Leu Arg Trp Phe Glu Val Val His Met Ser 
1475 1480 1485 

Gin Thr Thr He Ser Pro Leu Glu Asn Ala He Glu Thr Met Ser Thr 
1490 1495 1500 

Ala Asn Glu Lys He Leu Met Met He Asn Gin Tyr Gin Ser Asp Glu 
1505 1510 1515 1520 

Thr Leu Pro He Asn Pro Leu Ser Met Leu Leu Asn Gly He Val Asp 
1525 1530 1535 

Pro Ala Val Met Gly Gly Phe Ala Lys Tyr Glu Lys Ala Phe Phe Thr 
1540 1545 1550 

Glu Glu Tyr Val Arg Asp His Pro Glu Asp Gin Asp Lys Leu Thr His 
1555 1560 1565 

Leu Lys Asp Leu He Ala Trp Gin He Pro Phe Leu Gly Ala Gly He 
1570 1575 1580 

Lys He His Glu Lys Arg Val Ser Asp Asn Leu Arg Pro Phe His Asp 
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1600 



Arg Met Glu Glu Cys Phe Lys Asn Leu Lys Met Lys Val Glu Lys Glu 
1605 1610 1615 

Tyr Gly Val Arg Glu Met Pro Asp Phe Asp Asp Arg Arg Val Gly Arg 
1620 1625 1630 

Pro Arg Ser Met Leu Arg Ser Tyr Arg Gin Met Ser He He Ser Leu 
1635 1640 1645 

Ala Ser Met Asn Ser Asp Cys Ser Thr Pro Ser Lys Pro Thr Ser Glu 
1650 1655 1660 

Ser Phe Asp Leu Glu Leu Ala Ser Pro Lys Thr Pro Arg Val Glu Gin 
1665 1670 1675 1680 

Glu Glu Pro He Ser Pro Gly Ser Thr Leu Pro Glu Val Lys Leu Arg 
1685 1690 1695 

Arg Ser Lys Lys Arg Thr Lys Arg Ser Ser Val Val Phe Ala Asp Glu 
1700 1705 1710 

Lys Ala Ala Ala Glu Ser Asp Leu Lys Arg Leu Ser Arg Lys His Glu 
1715 1720 1725 

Phe Met Ser Asp Thr Asn Leu Ser Glu His Ala Ala He Pro Leu Lys 
1730 1735 1740 
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Ala Ser Val Leu Ser Gin Met Ser Phe Ala Ser Gin Ser Met Pro Thr 
1745 1750 1755 1760 

He Pro Ala Leu Ala Leu Ser Val Ala Gly He Pro Gly Leu Asp Glu 
1765 1770 1775 

Ala Asn Thr Ser Pro Arg Leu Ser Gin Thr Phe Leu Gin Leu Ser Asp 
1780 1785 1790 

Gly Asp Lys Lys Thr Leu Thr Arg Lys Lys Val Asn Gin Phe Phe Lys 
1795 1800 1805 

Thr Met Leu Ala Ser Lys Ser Ala Glu Glu Gly Lys Gin He Pro Asp 
1810 1815 1820 

Ser Leu Ser Thr Asp Leu 
1825 1830 



<210> 3 
<211> 727 
<212> PRT 

<213> Mus musculus 
<400> 3 

Met Pro Pro Pro Ser Asp He Val Lys Val Ala He Glu Trp Pro Gly 
1 5 10 15 

Ala Tyr Pro Lys Leu Met Glu He Asp Gin Lys Lys Pro Leu Ser Ala 
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He He Lys Glu Val Cys Asp Gly Trp Ser Leu Ala Asn His Glu Tyr 
35 40 45 

Phe Ala Leu Gin His Ala Asp Ser Ser Asn Phe Tyr He Thr Glu Lys 
50 55 60 

Asn Arg Asn Glu He Lys Asn Gly Thr He Leu Arg Leu Thr Thr Ser 
65 70 75 80 

Pro Ala Gin Asn Ala Gin Gin Leu His Glu Arg He Gin Ser Ser Ser 
85 90 95 

Met Asp Ala Lys Leu Glu Ala Leu Lys Asp Leu Ala Ser Leu Ser Arg 
100 105 no 

Asp Val Thr Phe Ala Gin Glu Phe He Asn Leu Asp Gly He Ser Leu 

120 125 

Leu Thr Gin Met Val Glu Ser Gly Thr Glu Arg Tyr Gin Lys Leu Gin 
130 135 140 

Lys He Met Lys Pro Cys Phe Gly Asp Met Leu Ser Phe Thr Leu Thr 
145 150 155 160 



Ala Phe Val Glu Leu Met Asp His Gly He Val Ser Trp Asp Thr Phe 
165 170 175 
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Ser Val Ala Phe He Lys Lys He Ala Ser Phe Val Asn Lys Ser Ala 
180 185 190 

He Asp He Ser He Leu Gin Arg Ser Leu Ala He Leu Glu Ser Met 
195 200 205 

Val Leu Asn Ser His Asp Leu Tyr Gin Lys Val Ala Gin Glu He Thr 
210 215 220 

He Gly Gin Leu He Pro His Leu Gin Gly Thr Asp Gin Glu He Gin 
225 230 235 240 

Thr Tyr Thr He Ala Val He Asn Ala Leu Phe Leu Lys Ala Pro Asp 
245 250 255 

Glu Arg Arg Gin Glu Met Ala Asn He Leu Ala Gin Lys Gin Leu Arg 
260 265 270 

Tyr He He Leu Thr His Val He Arg Ala Gin Arg Ala He Asn Asn 
275 280 285 

Glu Met Ala His Gin Leu Tyr Val Leu Gin Val Leu Thr Phe Asn Leu 
290 295 300 

Leu Glu Asp Arg Met Met Thr Lys Met Asp Pro Gin Asp Gin Ala Gin 
305 310 315 320 

Arg Asp He He Phe Glu Leu Arg Arg He Ala Phe Asp Ala Glu Ser 
325 330 335 
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Glu Pro Asn Asn Ser Ser Gly Ser Met Glu Lys Arg Lys Ser Met Tyr 
340 345 350 

Thr Arg Asp Tyr Lys Lys Leu Gly Phe He Asn His Val Asn Pro Ala 
355 360 365 

Met Asp Phe Thr Gin Thr Pro Pro Gly Met Leu Ala Leu Asp Asn Met 
370 375 380 

Leu Tyr Phe Ala Lys His His Gin Asp Ala Tyr He Arg He Val Leu 
385 390 395 400 

Glu Asn Ser Ser Arg Glu Asp Lys His Glu Cys Pro Phe Gly Arg Ser 
405 410 415 

Ser He Glu Leu Thr Lys Met Leu Cys Glu He Leu Lys Val Gly Glu 
420 425 430 

Leu Pro Ser Glu Thr Cys Asn Asp Phe His Pro Met Phe Phe Thr His 
435 440 445 

Asp Arg Ser Phe Glu Glu Phe Phe Cys He Cys He Gin Leu Leu Asn 
450 455 460 

Lys Thr Trp Lys Glu Met Arg Ala Thr Ser Glu Asp Phe Asn Lys Val 
465 470 475 480 



Met Gin Val Val Lys Glu Gin Val Met Arg Ala Leu Thr Thr Lys Pro 
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485 490 495 

Ser Ser Leu Asp Gin Phe Lys Ser Lys Leu Gin Asn Leu Ser Tyr Thr 
500 505 510 

Glu He Leu Lys He Arg Gin Ser Glu Arg Met Asn Gin Glu Asp Phe 
515 520 525 

Gin Ser Arg Pro He Leu Glu Leu Lys Glu Lys He Gin Pro Glu He 
530 535 540 

Leu Glu Leu He Lys Gin Gin Arg Leu Asn Arg Leu Val Glu Gly Thr 
545 550 555 560 

Cys Phe Arg Lys Leu Asn Ala Arg Arg Arg Gin Asp Lys Phe Trp Tyr 
565 570 575 

Cys Arg Leu Ser Pro Asn His Lys Val Leu His Tyr Gly Asp Leu Glu 
580 585 590 

Glu Ser Pro Gin Gly Glu Val Pro His Asp Ser Leu Gin Asp Lys Leu 
595 600 605 

Pro Val Ala Asp He Lys Ala Val Val Thr Gly Lys Asp Cys Pro His 
510 615 620 

Met Lys Glu Lys Gly Ala Leu Lys Gin Asn Lys Glu Val Leu Glu Leu 
625 630 635 640 
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Ala Phe Ser He Leu Tyr Asp Ser Asn Cys Gin Leu Asn Phe He Ala 
645 650 655 

Pro Asp Lys His Glu Tyr Cys He Trp Thr Asp Gly Leu Asn Ala Leu 
660 665 670 

Leu Gly Lys Asp Met Met Ser Asp Leu Thr Arg Asn Asp Leu Asp Thr 
675 680 685 

Leu Leu Ser Met Glu He Lys Leu Arg Leu Leu Asp Leu Glu Asn He 
690 695 700 

Gin He Pro Asp Ala Pro Pro Pro He Pro Lys Glu Pro Ser Asn Tyr 
705 710 715 720 

Asp Phe Val Tyr Asp Cys Asn 
725 



<210> 4 

<211> 727 

<212> PRT 

<213> Homo sapiens 

<400> 4 

Met Pro Pro Pro Ala Asp He Val Lys Val Ala He Glu Trp Pro Gly 
1 5 10 15 

Ala Tyr Pro Lys Leu Met Glu He Asp Gin Lys Lys Pro Leu Ser Ala 
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He He Lys Glu Val Cys Asp Gly Trp Ser Leu Ala Asn His Glu Tyr 
35 40 45 

Phe Ala Leu Gin His Ala Asp Ser Ser Asn Phe Tyr He Thr Glu Lys 
50 55 60 

Asn Arg Asn Glu He Lys Asn Gly Thr He Leu Arg Leu Thr Thr Ser 
65 70 75 80 

Pro Ala Gin Asn Ala Gin Gin Leu His Glu Arg He Gin Ser Ser Ser 
85 90 95 

Met Asp Ala Lys Leu Glu Ala Leu Lys Asp Leu Ala Ser Leu Ser Arg 
100 105 110 

Asp Val Thr Phe Ala Gin Glu Phe He Asn Leu Asp Gly He Ser Leu 
115 120 125 

Leu Thr Gin Met Val Glu Ser Gly Thr Glu Arg Tyr Gin Lys Leu Gin 
130 135 140 

Lys He Met Lys Pro Cys Phe Gly Asp Met Leu Ser Phe Thr Leu Thr 
145 150 155 160 

Ala Phe Val Glu Leu Met Asp His Gly He Val Ser Trp Asp Thr Phe 
165 170 175 
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Ser Val Ala Phe He Lys Lys He Ala Ser Phe Val Asn Lys Ser Ala 
180 185 190 

He Asp He Ser He Leu Gin Arg Ser Leu Ala He Leu Glu Ser Met 
195 200 205 

Val Leu Asn Ser His Asp Leu Tyr Gin Lys Val Ala Gin Glu He Thr 
210 215 220 

He Gly Gin Leu He Pro His Leu Gin Gly Ser Asp Gin Glu He Gin 
22 5 230 235 240 

Thr Tyr Thr He Ala Val He Asn Ala Leu Phe Leu Lys Ala Pro Asp 
245 250 255 

Glu Arg Arg Gin Glu Met Ala Asn He Leu Ala Gin Lys Gin Leu Arg 
260 265 270 

Ser He He Leu Thr His Val He Arg Ala Gin Arg Ala He Asn Asn 
275 280 285 

Glu Met Ala His Gin Leu Tyr Val Leu Gin Val Leu Thr Phe Asn Leu 
290 295 300 

Leu Glu Asp Arg Met Met Thr Lys Met Asp Pro Gin Asp Gin Ala Gin 
305 310 315 320 

Arg Asp He He Phe Glu Leu Arg Arg He Ala Phe Asp Ala Glu Ser 
325 330 335 
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Glu Pro Asn Asn Ser Ser Gly Ser Met Glu Lys Arg Lys Ser Met Tyr 
340 345 350 

Thr Arg Asp Tyr Lys Lys Leu Gly Phe He Asn His Val Asn Pro Ala 
355 360 365 

Met Asp Phe Thr Gin Thr Pro Pro Gly Met Leu Ala Leu Asp Asn Met 
370 375 380 

Leu Tyr Phe Ala Lys His His Gin Asp Ala Tyr He Arg He Val Leu 
385 390 395 400 

Glu Asn Ser Ser Arg Glu Asp Lys His Glu Cys Pro Phe Gly Arg Ser 
405 410 415 

Ser He Glu Leu Thr Lys Met Leu Cys Glu He Leu Lys Val Gly Glu 
420 425 430 

Leu Pro Ser Glu Thr Cys Asn Asp Phe His Pro Met Phe Phe Thr His 
435 440 445 

Asp Arg Ser Phe Glu Glu Phe Phe Cys He Cys He Gin Leu Leu Asn 
450 455 460 

Lys Thr Trp Lys Glu Met Arg Ala Thr Ser Glu Asp Phe Asn Lys Val 
465 470 475 480 

Met Gin Val Val Lys Glu Gin Val Met Arg Ala Leu Thr Thr Lys Pro 
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485 490 495 

Ser Ser Leu Asp Gin Phe Lys Ser Lys Leu Gin Asn Leu Ser Tyr Thr 
500 505 510 

Glu He Leu Lys He Arg Gin Ser Glu Arg Met Asn Gin Glu Asp Phe 
515 520 525 

Gin Ser Arg Pro lie Leu Glu Leu Lys Glu Lys He Gin Pro Glu He 
530 535 540 

Leu Glu Leu He Lys Gin Gin Arg Leu Asn Arg Leu Val Glu Gly Thr 
545 550 555 560 

Cys Phe Arg Lys Leu Asn Ala Arg Arg Arg Gin Asp Lys Phe Trp Tyr 
565 570 575 

Cys Arg Leu Ser Pro Asn His Lys Val Leu His Tyr Gly Asp Leu Glu 
580 585 590 

Glu Ser Pro Gin Gly Glu Val Pro His Asp Ser Leu Gin Asp Lys Leu 
595 600 605 

Pro Val Ala Asp He Lys Ala Val Val Thr Gly Lys Asp Cys Pro His 
610 615 620 

Met Lys Glu Lys Gly Ala Leu Lys Gin Asn Lys Glu Val Leu Glu Leu 
625 630 635 640 
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Ala Phe Ser He Leu Tyr Asp Ser Asn Cys Gin Leu Asn Phe He Ala 
645 650 655 

Pro Asp Lys His Glu Tyr Cys He Trp Thr Asp Gly Leu Asn Ala Leu 
660 665 670 

Leu Gly Lys Asp Met Met Ser Asp Leu Thr Arg Asn Asp Leu Asp Thr 
675 680 685 

Leu Leu Ser Met Glu He Lys Leu Arg Leu Leu Asp Leu Glu Asn He 
690 695 700 

Gin He Pro Asp Ala Pro Pro Pro He Pro Lys Glu Pro Ser Asn Tyr 
705 710 715 720 

Asp Phe Val Tyr Asp Cys Asn 
725 



<210> 5 
<211> 1591 
<212> PRT 
<213> Mus musculus 

<400> 5 

Met Gly Asn Ala Glu Ser Gin Asn Val Asp His Glu Phe Tyr Gly Glu 
15 10 15 

Lys His Ala Ser Leu Gly Arg Lys His Thr Ser Arg Ser Leu Arg Leu 
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Ser His Lys Thr Arg Arg Thr Arg His Ala Ser Ser Gly Lys Ala He 
35 40 45 

His Arg Asn Ser Glu Val Ser Thr Arg Ser Ser Ser Thr Pro Ser He 
50 55 60 

Pro Gin Ser Leu Ala Glu Asn Gly Leu Glu Pro Phe Ser Gin Glu Gly 
65 70 75 80 

Ala Leu Asp Asp Phe Gly Asp Pro He Trp Val Asp Arg Val Asp Met 
85 90 95 

Gly Leu Arg Pro Val Ser Tyr Thr Asp Ser Ser Val Thr Pro Ser Val 
100 105 HO 

Asp Gly Ser He Val Leu Thr Ala Ala Ser Val Gin Ser Met Pro Asp 
115 120 125 

Ser Glu Glu Ser Arg Leu Tyr Gly Asp Asp Ala Thr Tyr Leu Ala Glu 
130 135 140 

Gly Gly Arg Arg Gin Cys Pro Tyr Thr Ser Asn Gly Pro Thr Phe Met 
145 150 155 160 



Glu Thr Ala Ser Phe Lys Lys Lys Arg Ser Lys Ser Ala Asp He Trp 
165 170 175 
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Arg Glu Asp Ser Leu Glu Phe Ser Leu Ser Asp Leu Ser Gin Glu His 
180 185 190 

Leu Thr Ser Asn Glu Glu He Leu Gly Ser Ala Glu Glu Lys Asp Cys 
195 200 205 

Glu Glu Ala Arg Gly Met Glu Thr Glu Ala Ser Pro Arg Gin Leu Ser 
210 215 220 

Thr Cys Gin Arg Ala Asn Ser Leu Gly Asp Leu Tyr Ala Gin Lys Asn 
225 230 235 240 

Ser Gly Val Lys Ala Asn Gly Gly Pro Arg Asn Arg Phe Ser Ser Tyr 
245 250 255 

Cys Arg Asn Leu Val Ser Asp He Pro Asp Leu Ala Lys His Lys Met 
260 265 270 

Pro Pro Ala Ala Ala Glu Glu Thr Pro Pro Tyr Ser Asn Tyr Asn Thr 
275 280 285 

Leu Pro Cys Arg Lys Ser His Cys Leu Ser Glu Gly Ala Thr Asn Pro 
290 295 300 

Gin He Ser Leu Ser Lys Ser Met Gin Gly Arg Arg Ala Lys Thr Thr 
305 310 315 320 

Gin Asp Val Asn Thr Gly Glu Gly Ser Glu Phe Ala Asp Ser Gly lie 
325 330 335 
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Glu Gly Ala Thr Thr Asp Thr Asp Leu Leu Ser Arg Arg Ser Asn Ala 
340 345 350 

Thr Asn Ser Ser Tyr Ser Pro Pro Thr Gly Arg Ala Phe Val Gly Ser 
355 360 365 

Asp Ser Gly Ser Ser Ser Thr Gly Asp Arg Ala Arg Gin Gly Val Tyr 
370 375 380 

Glu Asn Phe Arg Arg Glu Leu Glu Met Ser Thr Thr Asn Ser Glu Ser 
385 390 395 400 

Leu Glu Glu Ala Gly Ser Ala His Ser Asp Glu Gin Ser Ser Gly Thr 
405 410 415 

Leu Ser Ser Pro Gly Gin Ser Asp He Leu Leu Thr Ala Ala Gin Gly 
420 425 430 

Thr Val Arg Lys Ala Gly Ala Leu Ala Val Lys Asn Phe Leu Val His 
435 440 445 

Lys Lys Asn Lys Lys Val Glu Ser Ala Thr Arg Arg Lys Trp Lys His 
450 455 460 

Tyr Trp Val Ser Leu Lys Gly Cys Thr Leu Phe Phe Tyr Glu Thr Asp 
465 470 475 480 

Gly Arg Ser Gly He Asp His Asn Ser Val Pro Lys His Ala Val Trp 
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Val Glu Asn Ser He Val Gin Ala Val Pro Glu His Pro Lys Lys Asp 
500 505 510 

Phe Val Phe Cys Leu Ser Asn Ser Leu Gly Asp Ala Phe Leu Phe Gin 
515 520 525 

Thr Thr Ser Gin Thr Glu Leu Glu Asn Trp He Thr Ala He His Ser 
530 535 540 

Ala Cys Ala Ala Ala Val Ala Arg His His His Lys Glu Asp Thr Leu 
545 550 555 560 

Arg Leu Leu Lys Ser Glu He Lys Lys Leu Glu Gin Lys He Asp Met 
565 570 575 

Asp Glu Lys Met Lys Lys Met Gly Glu Met Gin Leu Ser Ser Val Thr 
580 585 590 

Asp Ser Lys Lys Lys Lys Thr He Leu Asp Gin He Phe Val Trp Glu 
595 600 605 

Gin Asn Leu Glu Gin Phe Gin Met Asp Leu Phe Arg Phe Arg Cys Tyr 
610 615 620 

Leu Ala Ser Leu Gin Gly Gly Glu Leu Pro Asn Pro Lys Arg Leu Leu 
625 630 635 640 
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Ala Phe Ala Ser Arg Pro Thr Lys Val Ala Met Gly Arg Leu Gly He 
645 650 655 

Phe Ser Val Ser Ser Phe His Ala Leu Val Ala Ala Arg Thr Gly Glu 
660 665 670 

He Gly Val Arg Arg Arg Thr Gin Ala Met Ser Arg Ser Ala Ser Lys 
675 680 685 

Arg Arg Ser Arg Phe Ser Ser Leu Trp Gly Leu Asp Thr Thr Ser Lys 
690 695 700 

Lys Lys Gin Gly Arg Pro Thr He Asn Gin Val Phe Gly Glu Gly Thr 
705 710 715 720 

Asp Ala Val Lys Arg Ser Leu Glu Gly He Phe Asp Asp Thr Val Pro 
725 730 735 

Asp Gly Lys Arg Glu Lys Glu Val Val Leu Pro Ser Val His Gin His 
740 745 750 

Asn Pro Asp Cys Asp He Trp Val His Glu Tyr Phe Thr Pro Ser Trp 
755 760 765 

Phe Cys Leu Pro Asn Asn Gin Pro Ala Leu Thr Val Val Arg Pro Gly 
770 775 780 

Asp Thr Ala Arg Asp Thr Leu Glu Leu He Cys Lys Thr His Gin Leu 
785 790 795 800 
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Asp His Ser Ala His Tyr Leu Arg Leu Lys Phe Leu Met Glu Asn Arg 
805 810 815 

Val Gin Phe Tyr He Pro Gin Pro Glu Glu Asp He Tyr Glu Leu Leu 
820 825 830 

Tyr Lys Glu He Glu He Cys Pro Lys Val Thr Gin Asn He His He 
835 840 845 

Glu Lys Ser Asp Ala Ala Ala Asp Asn Tyr Gly Phe Leu Leu Ser Ser 
850 855 860 

Val Asp Glu Asp Gly He Arg Arg Leu Tyr Val Asn Ser Val Lys Glu 
865 870 875 880 

Thr Gly Leu Ala Ser Lys Lys Gly Leu Lys Ala Gly Asp Glu He Leu 
885 890 895 

Glu He Asn Asn Arg Ala Ala Gly Thr Leu Asn Ser Ser Met Leu Lys 
900 905 910 

Asp Phe Leu Ser Gin Pro Ser Leu Gly Leu Leu Val Arg Thr Tyr Pro 
915 920 925 

Glu Pro Glu Gly Gly Val Glu Leu Leu Glu Asn Pro Pro His Arg Val 
930 935 940 

Asp Gly Pro Val Asp Leu Gly Glu Ser Pro Leu Ala Phe Leu Thr Ser 
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945 950 955 960 

Asn Pro Gly His Ser Leu Ser Ser Glu Gin Gly Ser Ser Ala Glu Thr 
965 970 975 

Ala Pro Glu Glu Gly Glu Gly Pro Asp Leu Glu Ser Ser Asp Glu Thr 
980 985 990 

Asp His Ser Ser Lys Ser Thr Glu Gin Val Ala Ala Phe Cys Arg Ser 
995 1000 1005 

Leu His Glu Met Ser Pro Ser Asp Ser Ser Pro Ser Pro Gin Asp Ala 
1010 1015 1020 

Thr Ser Pro Gin Leu Ala Thr Thr Arg Gin Leu Ser Asp Ala Asp Lys 
1025 1030 1035 1040 

Leu Arg Lys Val He Cys Glu Leu Leu Glu Thr Glu Arg Thr Tyr Val 
1045 1050 1055 

Lys Asp Leu Asn Cys Leu Met Glu Arg Tyr Leu Lys Pro Leu Gin Lys 
1060 1065 1070 

Glu Thr Phe Leu Thr Gin Asp Glu Leu Asp Val Leu Phe Gly Asn Leu 
1075 1080 1085 

Thr Glu Met Val Glu Phe Gin Val Glu Phe Leu Lys Thr Leu Glu Asp 
1090 1095 1100 
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Gly Val Arg Leu Val Pro Asp Leu Glu Lys Leu Glu Lys Val Asp Gin 
H05 1110 1115 H20 

Phe Lys Lys Val Leu Phe Ser Leu Gly Gly Ser Phe Leu Tyr Tyr Ala 
U25 1130 1135 

Asp Arg Phe Lys Leu Tyr Ser Ala Phe Cys Ala Ser His Thr Lys Val 
H40 H45 1150 

Pro Lys Val Leu Val Lys Ala Lys Thr Asp Thr Ala Phe Lys Ala Phe 
H55 1160 1165 

Leu Asp Ala Gin Asn Pro Arg Gin Gin His Ser Ser Thr Leu Glu Ser 
H70 1175 H80 

Tyr Leu He Lys Pro He Gin Arg Val Leu Lys Tyr Pro Leu Leu Leu 
1185 1190 1195 1200 

Arg Glu Leu Phe Ala Leu Thr Asp Ala Glu Ser Glu Glu His Tyr His 
1205 1210 1215 

Leu Asp Val Ala He Lys Thr Met Asn Lys Val Ala Ser His He Asn 
1220 1225 1230 

Glu Met Gin Lys He His Glu Glu Phe Gly Ala Val Phe Asp Gin Leu 
1235 1240 1245 



He Ala Glu Gin Thr Gly Glu Lys Lys Glu Val Ala Asp Leu Ser Met 
1250 1255 1260 
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Gly Asp Leu Leu Leu His Thr Ser Val He Trp Leu Asn Pro Pro Ala 
1265 1270 1275 1280 

Ser Leu Gly Lys Trp Lys Lys Glu Pro Glu Leu Ala Ala Phe Val Phe 
1285 1290 1295 

Lys Thr Ala Val Val Leu Val Tyr Lys Asp Gly Ser Lys Gin Lys Lys 
1300 1305 1310 

Lys Leu Val Gly Ser His Arg Leu Ser He Tyr Glu Glu Trp Asp Pro 
1315 1320 1325 

Phe Arg Phe Arg His Met He Pro Thr Glu Ala Leu Gin Val Arg Ala 
1330 1335 1340 



Leu Pro Ser Ala Asp Ala Glu Ala Asn Ala Val Cys Glu He Val His 
1345 1350 1355 1360 

Val Lys Ser Glu Ser Glu Gly Arg Pro Glu Arg Val Phe His Leu Cys 
1365 1370 1375 

Cys Ser Ser Pro Glu Ser Arg Lys Asp Phe Leu Lys Ser Val His Ser 
1380 1385 1390 

He Leu Arg Asp Lys His Arg Arg Gin Leu Leu Lys Thr Glu Ser Leu 
1395 1400 1405 

Pro Ser Ala Gin Gin Tyr Val Pro Phe Gly Gly Lys Arg Leu Cys Ala 
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Leu Lys Gly Ala Arg Pro Ala Met Ser Arg Ala Val Ser Ala Pro Ser 
1425 1430 1435 1440 

Lys Ser Leu Gly Arg Arg Arg Arg Arg Leu Ala Arg Asn Arg Phe Thr 
1445 1450 1455 

He Asp Ser Asp Ala He Ser Ala Ser Ser Pro Glu Lys Glu Pro Gin 
1460 1465 1470 

Gin Pro Ala Gly Gly Gly Asp Thr Asp Arg Trp Val Glu Glu Gin Phe 
1475 1480 1485 

Asp Leu Ala Gin Tyr Glu Glu Gin Asp Asp He Lys Glu Thr Asp He 
1490 1495 1500 

Leu Ser Asp Asp Asp Glu Phe Cys Glu Ser Leu Lys Gly Ala Ser Val 
1505 1510 1515 1520 

Asp Arg Asp Leu Gin Glu Gin Leu Gin Ala Ala Ser He Ser Gin Arg 
1525 1530 1535 

Ala Arg Gly Arg Arg Thr Leu Asp Ser His Ala Ser Arg Met Thr Gin 
1540 1545 1550 



Leu Lys Lys Gin Ala Ala Leu Ser Gly He Asn Gly Gly Leu Glu Ser 
1555 1560 1565 



tblE#2 003-3105057 



#M 2002-342683 



^-v: 75/ 



Ala Ser Glu Glu Val He Trp Val Arg Arg Glu Asp Phe Ala Pro Ser 
1570 1575 1580 

Arg Lys Leu Asn Thr Glu He 
1585 1590 



<210> 6 
<211> 1591 
<212> PRT 
<213> Homo sapiens 

<400> 6 

Met Gly Asn Ala Glu Ser Gin His Val Glu His Glu Phe Tyr Gly Glu 
1 5 10 15 

Lys His Ala Ser Leu Gly Arg Asn Asp Thr Ser Arg Ser Leu Arg Leu 
20 25 30 

Ser His Lys Thr Arg Arg Thr Arg His Ala Ser Ser Gly Lys Val He 
35 40 45 

His Arg Asn Ser Glu Val Ser Thr Arg Ser Ser Ser Thr Pro Ser He 
50 55 60 

Pro Gin Ser Leu Ala Glu Asn Gly Leu Glu Pro Phe Ser Gin Asp Gly 
65 70 75 80 

Thr Leu Glu Asp Phe Gly Ser Pro He Trp Val Asp Arg Val Asp Met 
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85 90 95 

Gly Leu Arg Pro Val Ser Tyr Thr Asp Ser Ser Val Thr Pro Ser Val 
100 105 HO 

Asp Ser Ser He Val Leu Thr Ala Ala Ser Val Gin Ser Met Pro Asp 
115 120 125 

Thr Glu Glu Ser Arg Leu Tyr Gly Asp Asp Ala Thr Tyr Leu Ala Glu 
130 135 140 

Gly Gly Arg Arg Gin His Ser Tyr Thr Ser Asn Gly Pro Thr Phe Met 
I 45 150 155 160 

Glu Thr Ala Ser Phe Lys Lys Lys Arg Ser Lys Ser Ala Asp He Trp 
165 170 175 

Arg Glu Asp Ser Leu Glu Phe Ser Leu Ser Asp Leu Ser Gin Glu His 
180 185 190 

Leu Thr Ser Asn Glu Glu He Leu Gly Ser Ala Glu Glu Lys Asp Cys 
195 200 205 

Glu Glu Ala Arg Gly Met Glu Thr Arg Ala Ser Pro Arg Gin Leu Ser 
210 215 220 

Thr Cys Gin Arg Ala Asn Ser Leu Gly Asp Leu Tyr Ala Gin Lys Asn 
22 5 230 235 240 
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Ser Gly Val Thr Ala Asn Met Gly Pro Gly Ser Lys Phe Ala Gly Tyr 
245 250 255 
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Cys Arg Asn Leu Val Ser Asp He Pro Asn Leu Ala Asn His Lys Met 
260 265 270 

Pro Pro Ala Ala Ala Glu Glu Thr Pro Pro Tyr Ser Asn Tyr Asn Thr 
275 280 285 

Leu Pro Cys Arg Lys Ser His Cys Leu Ser Glu Gly Ala Thr Asn Pro 
290 295 300 

Gin He Ser His Ser Asn Ser Met Gin Gly Arg Arg Ala Lys Thr Thr 
305 310 315 320 

Gin Asp Val Asn Ala Gly Glu Gly Ser Glu Phe Ala Asp Ser Gly He 
325 330 335 

Glu Gly Ala Thr Thr Asp Thr Asp Leu Leu Ser Arg Arg Ser Asn Ala 
340 345 350 

Thr Asn Ser Ser Tyr Ser Pro Thr Thr Gly Arg Ala Phe Val Gly Ser 
355 360 365 

Asp Ser Gly Ser Ser Ser Thr Gly Asp Ala Ala Arg Gin Gly Val Tyr 
370 375 380 



Glu Asn Phe Arg Arg Glu Leu Glu Met Ser Thr Thr Asn Ser Glu Ser 
385 390 395 400 
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Leu Glu Glu Ala Gly Ser Ala His Ser Asp Glu Gin Ser Ser Gly Thr 
405 410 415 

Leu Ser Ser Pro Gly Gin Ser Asp He Leu Leu Thr Ala Ala Gin Gly 
420 425 430 

Thr Val Arg Lys Ala Gly Ala Leu Ala Val Lys Asn Phe Leu Val His 
435 440 445 

Lys Lys Asn Lys Lys Val Glu Ser Ala Thr Arg Arg Lys Trp Lys His 
450 455 460 

Tyr Trp Val Ser Leu Lys Gly Cys Thr Leu Phe Phe Tyr Glu Ser Asp 
465 470 475 480 

Gly Arg Ser Gly He Asp His Asn Ser He Pro Lys His Ala Val Trp 
485 490 495 

Val Glu Asn Ser He Val Gin Ala Val Pro Glu His Pro Lys Lys Asp 
500 505 510 

Phe Val Phe Cys Leu Ser Asn Ser Leu Gly Asp Ala Phe Leu Phe Gin 
515 520 525 

Thr Thr Ser Gin Thr Glu Leu Glu Asn Trp He Thr Ala He His Ser 
530 535 540 

Ala Cys Ala Thr Ala Val Ala Arg His His His Lys Glu Asp Thr Leu 
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545 550 555 560 

Arg Leu Leu Lys Ser Glu He Lys Lys Leu Glu Gin Lys He Asp Met 
565 570 575 

Asp Glu Lys Met Lys Lys Met Gly Glu Met Gin Leu Ser Ser Val Thr 
580 585 590 

Asp Ser Lys Lys Lys Lys Thr He Leu Asp Gin He Phe Val Trp Glu 
595 600 605 

Gin Asn Leu Glu Gin Phe Gin Met Asp Leu Phe Arg Phe Arg Cys Tyr 
610 615 620 

Leu Ala Ser Leu Gin Gly Gly Glu Leu Pro Asn Pro Lys Arg Leu Leu 
625 630 635 640 

Ala Phe Ala Ser Arg Pro Thr Lys Val Ala Met Gly Arg Leu Gly He 
645 650 655 

Phe Ser Val Ser Ser Phe His Ala Leu Val Ala Ala Arg Thr Gly Glu 
660 665 670 

Thr Gly Val Arg Arg Arg Thr Gin Ala Met Ser Arg Ser Ala Ser Lys 
675 680 685 

Arg Arg Ser Arg Phe Ser Ser Leu Trp Gly Leu Asp Thr Thr Ser Lys 
690 695 700 
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Lys Lys Gin Gly Arg Pro Ser He Asn Gin Val Phe Gly Glu Gly Thr 
705 710 715 720 

Glu Ala Val Lys Lys Ser Leu Glu Gly He Phe Asp Asp He Val Pro 
725 730 735 

Asp Gly Lys Arg Glu Lys Glu Val Val Leu Pro Asn Val His Gin His 
740 745 750 

Asn Pro Asp Cys Asp He Trp Val His Glu Tyr Phe Thr Pro Ser Trp 
755 760 765 

Phe Cys Leu Pro Asn Asn Gin Pro Ala Leu Thr Val Val Arg Pro Gly 
770 775 780 



Asp Thr Ala Arg Asp Thr Leu Glu Leu lie Cys Lys Thr His Gin Leu 
785 790 795 800 

Asp His Ser Ala His Tyr Leu Arg Leu Lys Phe Leu He Glu Asn Lys 
805 810 815 

Met Gin Leu Tyr Val Pro Gin Pro Glu Glu Asp He Tyr Glu Leu Leu 
820 825 830 

Tyr Lys Glu He Glu He Cys Pro Lys Val Thr His Ser He His He 
835 840 845 

Glu Lys Ser Asp Thr Ala Ala Asp Thr Tyr Gly Phe Ser Leu Ser Ser 
850 855 860 
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Val Glu Glu Asp Gly He Arg Arg Leu Tyr Val Asn Ser Val Lys Glu 
865 870 875 880 

Thr Gly Leu Ala Ser Lys Lys Gly Leu Lys Ala Gly Asp Glu He Leu 
885 890 895 

Glu He Asn Asn Arg Ala Ala Asp Ala Leu Asn Ser Ser Met Leu Lys 
900 905 910 

Asp Phe Leu Ser Gin Pro Ser Leu Gly Leu Leu Val Arg Thr Tyr Pro 
915 920 925 

Glu Leu Glu Glu Gly Val Glu Leu Leu Glu Ser Pro Pro His Arg Val 
930 935 940 

Asp Gly Pro Ala Asp Leu Asp Glu Ser Pro Leu Ala Phe Leu Thr Ser 
945 950 955 960 

Asn Pro Gly His Ser Leu Cys Ser Glu Gin Gly Ser Ser Ala Glu Thr 
965 970 975 

Ala Pro Glu Glu Thr Glu Gly Pro Asp Leu Glu Ser Ser Asp Glu Thr 
980 985 990 

Asp His Ser Ser Lys Ser Thr Glu Gin Val Ala Ala Phe Cys Arg Ser 
995 1000 1005 

Leu His Glu Met Asn Pro Ser Asp Gin Asn Pro Ser Pro Gin Asp Ser 
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1010 1015 1020 

Thr Gly Pro Gin Leu Ala Thr Met Arg Gin Leu Ser Asp Ala Asp Asn 
1025 1030 1035 1040 

Val Arg Lys Val lie Cys Glu Leu Leu Glu Thr Glu Arg Thr Tyr Val 
1045 1050 1055 

Lys Asp Leu Asn Cys Leu Met Glu Arg Tyr Leu Lys Pro Leu Gin Lys 
1060 1065 1070 

Glu Thr Phe Leu Thr Gin Asp Glu Leu Asp Val Leu Phe Gly Asn Leu 
1075 1080 1085 

Thr Glu Met Val Glu Phe Gin Val Glu Phe Leu Lys Thr Leu Glu Asp 
1090 1095 1100 

Gly Val Arg Leu Val Pro Asp Leu Glu Lys Leu Glu Lys Val Asp Gin 
H05 1110 1115 H20 

Phe Lys Lys Val Leu Phe Ser Leu Gly Gly Ser Phe Leu Tyr Tyr Ala 
1125 1130 1135 

Asp Arg Phe Lys Leu Tyr Ser Ala Phe Cys Ala He His Thr Lys Val 
1140 1145 1150 

Pro Lys Val Leu Val Lys Ala Lys Thr Asp Thr Ala Phe Lys Ala Phe 
1155 1160 1165 
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Leu Asp Ala Gin Asn Pro Lys Gin Gin His Ser Ser Thr Leu Glu Ser 
1170 1175 1180 



Tyr Leu He Lys Pro He Gin Arg He Leu Lys Tyr Pro Leu Leu Leu 
H85 1190 1195 1200 

Arg Glu Leu Phe Ala Leu Thr Asp Ala Glu Ser Glu Glu His Tyr His 
1205 1210 1215 

Leu Asp Val Ala He Lys Thr Met Asn Lys Val Ala Ser His He Asn 
1220 1225 1230 

Glu Met Gin Lys He His Glu Glu Phe Gly Ala Val Phe Asp Gin Leu 
1235 1240 1245 

He Ala Glu Gin Thr Gly Glu Lys Lys Glu Val Ala Asp Leu Ser Met 
1250 1255 1260 

Gly Asp Leu Leu Leu His Thr Thr Val He Trp Leu Asn Pro Pro Ala 
1265 1270 1275 1280 

Ser Leu Gly Lys Trp Lys Lys Glu Pro Glu Leu Ala Ala Phe Val Phe 
1285 1290 1295 

Lys Thr Ala Val Val Leu Val Tyr Lys Asp Gly Ser Lys Gin Lys Lys 
1300 1305 1310 

Lys Leu Val Gly Ser His Arg Leu Ser He Tyr Glu Asp Trp Asp Pro 
1315 1320 1325 
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Phe Arg Phe Arg His Met He Pro Thr Glu Ala Leu Gin Val Arg Ala 
1330 1335 1340 

Leu Ala Ser Ala Asp Ala Glu Ala Asn Ala Val Cys Glu He Val His 
1345 1350 1355 1360 

Val Lys Ser Glu Ser Glu Gly Arg Pro Glu Arg Val Phe His Leu Cys 
1365 1370 1375 

Cys Ser Ser Pro Glu Ser Arg Lys Asp Phe Leu Lys Ala Val His Ser 
1380 1385 1390 

He Leu Arg Asp Lys His Arg Arg Gin Leu Leu Lys Thr Glu Ser Leu 
1395 1400 1405 

Pro Ser Ser Gin Gin Tyr Val Pro Phe Gly Gly Lys Arg Leu Cys Ala 
1410 1415 1420 

Leu Lys Gly Ala Arg Pro Ala Met Ser Arg Ala Val Ser Ala Pro Ser 
1425 1430 1435 1440 

Lys Ser Leu Gly Arg Arg Arg Arg Arg Leu Ala Arg Asn Arg Phe Thr 
1445 1450 1455 

He Asp Ser Asp Ala Val Ser Ala Ser Ser Pro Glu Lys Glu Ser Gin 
1460 1465 1470 

Gin Pro Pro Gly Gly Gly Asp Thr Asp Arg Trp Val Glu Glu Gin Phe 
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1475 1480 1485 

Asp Leu Ala Gin Tyr Glu Glu Gin Asp Asp He Lys Glu Thr Asp He 
1490 1495 1500 

Leu Ser Asp Asp Asp Glu Phe Cys Glu Ser Val Lys Gly Ala Ser Val 
1505 1510 1515 1520 

Asp Arg Asp Leu Gin Glu Arg Leu Gin Ala Thr Ser He Ser Gin Arg 
1525 1530 1535 

Glu Arg Gly Arg Lys Thr Leu Asp Ser His Ala Ser Arg Met Ala Gin 
1540 1545 1550 

Leu Lys Lys Gin Ala Ala Leu Ser Gly lie Asn Gly Gly Leu Glu Ser 
1555 1560 1565 

Ala Ser Glu Glu Val He Trp Val Arg Arg Glu Asp Phe Ala Pro Ser 
1570 1575 1580 

Arg Lys Leu Asn Thr Glu He 
1585 1590 



<210> 7 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: HA- tag 
<400> 7 

Tyr Pro Tyr Asp Val Pro Asp Tyr Ala 
1 5 

imi) 
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